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LAP TRINH HUONG DOI TUONG (OOP) LA Gi? 


Lap trinh huGng d6i tudng (Object-Oriented Programming, viét tat la 
OOP) 1a mOt phuOng phap mGi trén buGc duOng tién héa cUa viéc lap 
trinh may tinh, nham lam cho chuong trinh tré nén linh hoat, tin cay va 
dé phat trién. Tuy nhién dé hiéu dudc OOP 1a gi, ching ta hay bat dau ttr 
lich st’ cUla qua trinh lap trinh — xem xét OOP da tién hdéa nhu thé nao. 


L@p trinh tuyén tinh 


May tinh dau tién dugc lap trinh bang mA nhi phan, str dung cac céng tat 
co khi dé nap chuong trinh. Citing vGi su xuat hién cUa cac thiét bi luu 
tr’ 16n va b6 nhd may tinh cé dung luOng 16n nén cac ng6n ngU lap trinh 
cap cao dau tién dudc dua vao suf dung . Thay vi phai suy nghi trén mOt 
day cac bit va byte, lap trinh vién c6é thé viét m6t loat 1énh gan v6i tiéng 
Anh va sau d6 chung trinh dich thanh ng6n ng may. 


Cac ng6én net lap trinh cap cao dau tién dudc thiét ké dé lap cac 
chuOng trinh lam cac cong viéc tuong déi don gian nhu tinh todn. Cac 
chuong trinh ban dau chu yéu lién quan dén tinh todn va khong doi hoi gi 
nhiéu 6 ngén ng@ lap trinh. Hon nUfa phan I6n cdc chuOng trinh nay 
tuOng dOi ngan, thuOng it hon 100 dong. 


Khi kha nang cUa may tinh tang lén thi kha nang dé trién khai cdc chuong 
trinh phUc tap hon ciing tang lén. Cac ng6n ng lap trinh ngay tru6c 
khéng con thich hop d6i vGi viéc lap trinh doi hdi cao hon. Cac phuong 
tién can thiét dé str dung lai cdc phan ma chuOng trinh da viét hau nhu 
khéng cé trong ng6n ng lap trinh tuyén tinh. That ra, m6t doan 1énh 
thuOng phai dugc chép lap lai mOi khi chting ta ding trong nhiéu 
chung trinh do d6é chung trinh dai dong, logic cua chUOng trinh khé 
hiéu. Chuong trinh duc diéu khién dé nhay dén nhiéu cho ma thuOng 
kh6ng cé sU gidi thich r6 rang, lam thé nao dé chuoOng trinh dén ch6 can 
thiét hodc tai sao nhu vay. 


Ng6n ng@f lap trinh tuyén tinh khong co kha nang kiém soat pham vi nhin 
thay cUa cac df liéu. Moi df liéu trong chuong trinh déu 1a d&f liéu toan 
cUc nghia 1a ching cé thé bi stra d6i 6 bat ky phan nao cUa chuOng trinh. 
Viéc do tim cac thay d6i khong mong mun do cUa cac phan tt dt liéu 
trong mOt day ma 1@nh dai va vong véo da tUng lam cho cdc lap trinh vién 
rat mat th0i gian. 


L@p trinh cau tric 


R6 rang 1a cdc ng6n ng mGi vGi cdc tinh nang mdi can phai dudc phat 
trién dé cé thé tao ra cdc (ing dung tinh vi hon. Vao cudi cdc nam trong 
1960 va 1970, ng6n ng@f lap trinh c6é cau tric ra Oi. Cac chUOng trinh cé 
cau tric dudc t6 chUc theo cdc cong viéc ma ching thUc hién. 


Vé ban chat, chUOng trinh chia nho thanh cdc chuOng trinh con riéng ré 
(con goi 1a ham hay thu tuc) thuc hién cdc cong viéc r6i rac trong qua 
trinh 16n hon, phUc tap hon. Cac ham nay dugc gil cang d6c lap vGi 
nhau cang nhiéu cang t6t, mOi ham cé dt liéu va logic riéng. Thong tin 
duc chuyén giao gitfa cdc ham thong qua caéc tham sO, cdc ham cé thé c6é 
cac bién cuc bO ma khéng m6t ai nam bén ngoai pham vi cUa ham lai cé 
thé truy xuat dudc chiing. Nhu vay, cdc ham cé thé du@gc xem 1a cdc 
chuOng trinh con duc dat chung vi nhau dé xay dung nén m6t Ung 
dung. 


Muc tiéu 1a lam sao cho viéc trién khai cac phan mém dé dang hon di 
vGi cac lap trinh vién ma van cai thién dudc tinh tin cay va dé bao quan 
chuong trinh. M6t chuOng trinh cé cau tric dugc hinh thanh bang cach 
bé gay cac chUfc nang co ban cUa chuOng trinh thanh cdc manh nho ma 
sau d6 tro thanh cdc ham. Bang cach cé lap cac cong viéc vao trong cac 
ham, chung trinh c6 cau tric cé thé lam gidm kha nang cua m6t ham 
nay anh huGng dén mOt ham khac. Viéc nay cling lam cho viéc tach cdc 
van dé trdé nén dé dang hon. Su goi gon nay cho phép chiing ta cé thé 
viét cdc chuOng trinh sang sUa hon va gitt dudc diéu khién trén tting 
ham. Cac bién toan cUc khéng con ntfa va du@c thay thé bang cac tham 
sO va bién cuc b6 cé pham vi nho hon va dé kiém soat hon. Cach t6 
chUfc tot hon nay ndi lén rang chiing ta cé kha nang quan ly logic cua cau 


tric chUOng trinh, lam cho viéc trién khai va bao duGng chung trinh 
nhanh hon va httu hién hon va hiéu qua hon. 


MOt khai niém 16n da duc dua ra trong lap trinh cé cau tric 1a su trutu 
tung héa (Abstraction). Su trUtu tudng hdéa cé thé xem nhu kha nang 
quan sat mOt su viéc ma khéng can xem xét dén cdc chi tiét bén trong cua 
no. Trong mOt chuOng trinh c6 cau tric, chung ta chi can biét m6t ham da 
cho cé thé lam duc mOt cong viéc cu thé gi la dU. Con lam thé nao ma 
cong viéc d6 lai thuc hién duc 1a kh6ng quan trong, chUng nao ham con 
tin cay duc thi con cé thé ding no ma khong can phai biét né thuc hién 
dting dan chic nang cUa minh nhu thé nao. Diéu nay goi la su trutu 
tuOng héa theo chUc nang (Functional abstraction) va 1a nén tang cUa lap 
trinh c6é cau tric. 


Ngay nay, cac ky thuat thiét ké va lap trinh c6 cau tric duc sU rOng rai. 
Gan nhu moi ngon nef lap trinh déu c6é cdc phuOng tién can thiét dé 
cho phép lap trinh c6é cau tric. ChuOng trinh c6 cau tric dé viét, dé bao 
duGng hon céc chuOng trinh khéng cau tric. 


Su nang cap nhu vay cho cac kiéu dt? liéu trong cdc Ung dung ma cac 
lap trinh vién dang viét ciing dang tiép tuc dién ra. Khi dé phic tap cla 
m0t chuOng trinh tang én, sy phu thudc cUa n6 vao cac kiéu dt liéu co 
ban ma no xU ly cfing tang theo. Van dé tré ro rang 1a cau tric dt liéu 
trong chuOng trinh quan trong chang kém gi cac phép toan thuc hién trén 
ching. Diéu nay cang tré 16 rang hon khi kich thu@c cUa chUOng trinh 
cang tang. Cac kiéu dt liéu dudc xt ly trong nhiéu ham khac nhau bén 
trong mOt chUOng trinh c6 cau tric. Khi cé su thay d6i trong cdc dt liéu 
nay thi cling can phai thuc hién ca cac thay d6i 6 mQi ndi cé cac thao tac 
tac dOng trén ching. Day c6 thé 1a m6t céng viéc tOn thdi gian va kém 
hiéu qua di vGi cdc chUOng trinh cd hang ngan dong 1énh va hang tram 
ham tr lén. 


MOt yéu diém ntfa cUa viéc lap trinh cé cau tric 1a khi c6 nhiéu 1ap trinh 
vién lam viéc theo nhém cing mét Ung dung nao do. Trong mét chuong 
trinh c6é cau tric, cdc lap trinh vién dudc phan céng viét mOt tap hap cac 
ham va cac kiéu df liéu. Vi cé nhiéu lap trinh vién khac nhau quan ly cac 


ham riéng, cé lién quan dén cdc kiéu dt? li€u ding chung nén cdc thay di 
ma lap trinh vién tao ra trén mt phan tU dtr li€u sé lam anh huGng dén 
cong viéc cUa tat ca cdc ngUOi con lai trong nhom. Mac di trong béi 
canh lam viéc theo nhom, viéc viét cdc chUOng trinh cé cau tric thi dé 
dang hon nhung sai sot trong viéc trao d6i thong tin gilfa cdc thanh vién 
trong nhém cé thé dan tdi hau qua 1a mat rat nhiéu thdi gian dé stra 
chia chuOng trinh. 


SU trltu tuong héa di liéu 


Su trutu tuOng hda dU liéu (Data abstraction) tac dOng trén cdc dU liéu 
cfing tuOng tu nhu sv truu tugng hda theo chu nang. Khi c6 tru tudng 
héa dt liéu, cdc cau tric dtr li€u va cdc phan tUr cd thé dugc stv dung ma 
khong can ban tam dén cac chi tiét cy thé. Chang han nhu cac s6 dau 
cham d6ng da dudc trutu tudng hda trong tat ca cdc ngén ngt lap trinh, 
Chung ta khong can quan tam cach biéu dién nhi phan chinh xac nao cho 
sO dau cham d6ng khi gan m6t gia tri, cling kh6ng can biét tinh bat 
thuOng cUa phép nhan nhi phan khi nhan cac gia tri dau cham dOng. Diéu 
quan trong 1a cdc sO dau cham d6ng hoat d6ng ding dan va hiéu dugc. 


Su tru tugng hda dt liéu gitip ching ta khong phai ban tam vé cdc chi 
tiét khong can thiét. Néu lap trinh vién phai hiéu biét vé tat ca cac khia 
canh cUa van dé, 6 moi hic va vé tat ca cdc ham cUa chuong trinh thi chi 
it ham mGi dugc viét ra, may man thay trtfu tuOng hda theo dt liéu da 
tOn tai san trong mQi ngén nef lap trinh d6i vdi caéc df li€u phic tap 
nhu's6 dau cham dOng. Tuy nhién chi mdi gan day, ngudi ta mGi phat 
trién cdc ng6n ng cho phép chiing ta dinh nghia céc kiéu dt liéu trttu 
tuOng riéng. 


L4p trinh hu6ng d6i tugng 


Khai niém huG6ng d6i tuong dudc xay dung trén nén tang cUa khai niém 
lap trinh c6 cau tric va sU trttu tuong héa dtr liéu. Su thay d6i can ban 6 
chO, mOt chuOng trinh huGng d6i tudng dudc thiét ké xoay quanh dt 
liéu ma chting ta cé thé lam viéc trén d6, hon 1a theo ban than chtfc nang 


cUa chUOng trinh. Diéu nay hoan toan tu nhién m6t khi ching ta hiéu 
rang mUc tiéu cUa chUOng trinh 1a xU ly dt? liéu. Suy cho cing, cong viéc 
ma may tinh thu hién van thuOng dugc goi la x ly dt liéu. Dt liéu va 
thao tac lién két vGi nhau 6 mOt mUc co ban (con cé thé goi 1a mttc 
thdp), m0i tht? déu doi hoi 6 th? kia cé muc tiéu cu thé, cdc chung trinh 
huG6ng d6i tuong lam tuOng minh m6i quan hé nay. 


Lap trinh huGng d6i tudng (Object Oriented Programming - goi tat la 
OOP) hay chi tiét hon 14 Lap trinh dinh huGng d6i tugng, chinh 1a 
phuong phap 1ap trinh lay d6i tuong lam nén tang dé xay dung thuat 
giai, xay dung chuOng trinh. ThUc chat day khong phai 1a mOt phuong 
phap mdi ma 1a m6t cach nhin mGi trong viéc lap trinh. Dé phan biét, véi 
phuong phap 1p trinh theo kiéu cau tric ma ching ta quen thuéc tru6c 
day, hay con goi la phuOng phap lap trinh huGng thu tuc (Procedure- 
Oriented Programming), ngUdi lap trinh phan tich m6t nhiém vu I16n 
thanh nhiéu cong viéc nho hon, sau do dan dan chi tiét, cu thé hoa dé 
dugc cdc van dé don gian, dé tim ra cach gidi quyét van dé dudi dang 
nhting thuat giai cu thé r6 rang qua d6 dé dang minh hoa bang ngén neff 
giai thuat (hay con gOi cdc thuat gidi nay 1a cdc chung trinh con). Cach 
thUfc phan tich va thiét ké nhu vay ching ta goi 1a nguyén ly lap trinh tu 
trén xuOng (top-down), dé thé hién qua trinh suy dién tt cdi chung cho 
dén cai cu thé. 


Cac chuOng trinh con 1a nhting chic nang d6c lap, su ghép ndi ching lai 
vGi nhau cho chting ta m6t hé thOng chuoOng trinh dé giai quyét van dé 
dat ra. Chinh vi vay, cach thc phan tich m6t hé th6ng lay chuong trinh 
con lam nén tang, chUOng trinh con dong vai tro trung tam cUa viéc lap 
trinh, duoc hiéu nhu phuong phap lap trinh huég vé thu tuc. Tuy nhién, 
khi phan tich dé thiét ké m6t hé thong khéng nhat thiét phai ludn luén 
suy nghi theo huGng “lam thé nao dé gidi quyét cong viéc”, chting ta cd 
thé dinh huGng tu duy theo phong cach “vGi mOt s6 ddi tuong da cé, 
phai lam gi dé giai quyét dudc cong viéc dat ra” hodc phong phi hon, 
“lam cai gi v6i mOt s6 di tugng da cd d6”, tr dé cing cé thé giai quyét 
duoc nhting cong viéc cu thé. V6i phuong phap phan tich trong dé d6i 
tuOng dong vai tro tring tam cUa viéc lap trinh nhu vay, ngudi ta goi 1a 
nguyén ly lap trinh tu duGi lén (B6ttm-up). 


Lap trinh huGng d6i tuong lién két cau tric di liéu vGi cdc thao tac, theo 
cach ma tat ca thuOng nghi vé thé gidi quanh minh. Chiing ta thuOng gan 
m0t sO cdc hoat dOng cu thé vdi mét loai hoat d6ng nao dé va dat cdc 
gia thiét cUa minh trén cdc quan hé dé. 


Vi du1.1: Dé dé hinh ding hon, ching ta thU nhin gua cdc céng trinh xay 
dung hién dai, nhu san van d6ng c6 mi che hinh vong cung, nhting kién 
tric thdm mi v6i duOng nét hinh cong. Tat ca nhting san phdm do xuat 
hién cing vi nh(Mng vat liéu xay dung. Ngay nay, khong chi chOng lén 
nhau nhting vién gach, nhting tang da dé tao nén nhting quan thé kién 
tric (nhU Thaép Cham Nha Trang, Kim Tu Thap....), ma c6 thé vGi béténg, 
sat thép va khong nhiéu lam nhting vién gach, nguodi xay dung cting cé 
thé thiét ké nhting c6ng trinh kién tric tuyét my, nhCfng toa nha hién dai. 
Chinh cdc chat li€u xdy dung da lam anh huGng phuOng phap xay dung, 
chat liéu xay dung va nguyén ly két dinh caa chat liéu dé lai vi nhau 
cho ching ta m6t d6i tuong dé khao sat, Chat li€u xdy dung va nguyén ly 
két dinh cdc chat liéu lai v6i nhau duc hiéu theo nghia dtr liéu va 
chuOng trinh con tac d6ng trén dt liéu do. 


Vi du1.2: Ching ta biét rang m6t chiéc xe cé cdc banh xe, di chuyén 
dugc va co thé d6i huGng cUa né bang cach queo tay lai. Tuong tu nhu 
thé, mét cdi cay 1a mOt loai thUc vat cd than g6 va la. M6t chi€c xe 
khéng phai la m6t cai cay, ma cai cay khong phai 14 mOt chiéc xe, ching 
ta cé thé gia thiét rang cai ma chting ta c6 thé lam du@c vGi mOt chiéc xe 
thi khéng thé lam dugc vGi mét cai cay. Chang han, that 1a v6 nghia khi 
muOn lai m6t cai cay, con chi€c xe thi lai chang 16n thém du@c khi chting 
ta tudi nuGc cho n6. 


Lap trinh huGng d6i tuong cho phép ching ta str dung cac qua trinh suy 
nghi nhu vay vGi cdc khai niém tru tuOng duc su dung trong cdc 
chuOng trinh may tinh. M6t mau tin (record) nhan su’ c6 thé du@c doc ra, 
thay di va lu tr lai; con sO phUc thi cé thé du@c ding trong cac tinh 
toan. Tuy vay khéng thé nao lai viét mOt sO phUtc vao tap tin lam mau tin 
nhan sy va ngu@c lai hai mau tin nhan su lai khéng thé c6ng vi nhau 
duoc. MOt chuong trinh huGng d6i tung sé xac dinh dac diém va hanh 
vi cU thé cUa cac kiéu dt liéu, diéu d6 cho phép chiing ta biét m6t cach 


chinh xac rang chung ta c6 thé cé duc nhting gi G céc kiéu di li€u khac 
nhau. 


Chiing ta con cé thé tao ra céc quan hé gitfa cdc kiéu dt liéu tuong tu 
nhung khac nhau trong mOt chuOng trinh huGng ddi tung. Nguoi ta 
thuOng tU nhién phan loai ra moi thU, thuOng dat mdi lién hé gilfa cdc 
khai niém mGi vGi cac khai niém da cé, va thuOng co thé thuc hién suy 
dién gitta ching trén cdc quan hé d6. Hay quan niém thé gidi theo kiéu 
cau tric cay, vGi cac mUc xay dung chi tiét hon ké tiép nhau cho cac thé 
hé sau so vGi caéc thé hé truGc. Day 1a phuong phap hiéu qua dé t6 chttc 
thé gidi quanh ching ta. Cac chuOng trinh huGng di tuong citing lam 
viéc theo mOt phUOng thUc tuOng tU, trong dé chting cho phép xay dung 
cac cdc cO cau dt liéu va thao tac mGi dUa trén cdc cO cau C6 san, mang 
theo cdc tinh nang cUa cdc co cau nén ma ching dUa trén d6, trong khi 
van thém vao cac tinh nang mi. 


Lap trinh huGng d6i tuong cho phép ching ta t6 chic dt liéu trong 
chuOng trinh theo mOt cach tuong tu nhu cac nha sinh hoc t6 chtfc cdc 
loai thUc vat khac nhau. Theo cach néi lap trinh d6i tugng, xe hoi, cay 
ci, cdc s6 phic, céc quyén sdch déu dugc goi 1a cdc 16p (Class). 


MOt l6p 1a mt ban mau mé ta cac thong tin cdu tric dif liéu, lan cdc 
thao tac hop 16 cla cac phan tl dé liéu. Khi m6t phan tv dir liéu dudc 
khai bdo 1a phan tU cUa m6t 16p thi né dudc goi la mt d6i tuong 
(Object). Cac ham duc dinh nghia hop 1é trong mét 16p dudc goi la cdc 
phuong thtfc (Method) va ching 1a cdc ham duy nhat co thé x ly dtr liéu 
cUa céc d6i tudng cUa 1p d6. MOt thu thé (Instance) 14 m6t vat thé cé 
thuc bén trong b6 nhG, thuc chat dé 1a mt d6i tung (nghia 1a mot doi 
tung duc cap phat ving nh). 


MO6i m6t d6i tugng cé riéng cho minh mOt ban sao cac phan tU dt liéu 
cUa l6p con goi la cac bién thuc thé (Instance variable). Cac phuong thttc 
dinh nghia trong m6t I6p cé thé dudc goi bdi cdc di tudng cUa 1p do. 
Diéu nay dudc goi la gui m6t thong diép (Message) cho ddi tugng. Cac 
thong diép nay phu thuGc vao d6i tuong, chi d6i tugng nao nhan thong 
diép mdi phai lam viéc theo thong diép d6. Cac di tugng déu déc lap 


vGi nhau vi vay cac thay d6i trén cdc bién thé hién cUa di tugng nay 
khéng anh hung gi trén cdc bién thé hién cUa cdc d6i tugng khac va 
viéc gui thong di€p cho mt d6i tugng nay khong anh huGng gi dén cdc 
di tuong khac. 


Nhu vay, d6i tong duc hiéu theo nghia 14 m6t thc thé ma trong dé cad 
dr liéu va thu tuc tac d6ng lén df liéu da dudc dong géi lai vi nhau. 
Hay “d6i tuong dudc dac trung bdi m6t s6 thao tac (operation) va cdc 
th6ng tin (information) ghi nho su tac dOng cUa caa thao tac nay.” 


Vi du 1.3: Khi nghién cUf vé ngan xép (stack), ngoai cac df liéu ving 
chtfa ngan xp, dinh cUa ngén xép, ching ta phai cai dat kém theo cac 
thao tac nhu khdi tao (creat) ngan x€p, kiém tra ngan x€p rong (empty), 
day (push) mOt phan tt? vao ngan xp, lay (pop) mOt phan tU ra khoi 
ngan xép. Trén quan diém lay di tuong lam nén tang, ro rang dU liéu va 
cac thao tac trén dé li€u lu6n gan b6 vGi nhau, su’ két dinh chiing chinh 1a 
di tuOng ching ta can khao sat. 


Cac thao tac trong d6i tuong dudc goi la cdc phuong thc hay hanh vi 
cUa d6i tuong dé. Phuong thttc va dtr liéu cia d6i tuong ludn tac dong 
lan nhau va C6 vai tro ngang nhau trong d6i tuong, Phuong thtic cua d6i 
tung duc qui dinh bdi dé liéu va ngugc lai, dt liéu cUa d6i tuong 
duoc dat trung bdi cdc phuOng thc cua d6i tuong. Chinh nhd su gan bé 
do, chting ta c6 thé gdi cing m6t thong diép dén nhting d6i tuong khac 
nhau. Diéu nay gitip ngudi lap trinh khéng phai xU ly trong chuOng trinh 
cUa minh m6t day cdc cau tric diéu khién tuy theo thong diép nhan vao, 
ma chuOng trinh dudc xU ly vao thi diém thuc hién. 


Tom lai, so sdnh lap trinh cau tric vi chUOng trinh con lam nén tang: 
Chuong trinh = Cau tric dt li€u + Thuat giai 
Trong lap trinh huGng d6i tudng ching ta cé: 


DOi tuong = Phuong thc + Di liéu 


Day chinh 1a 2 quan diém lap trinh dang t6n tai va phat trién trong thé 
gidi ngay nay. 


MQT SO KHAI NIEM MOI TRONG LAP TRINH HUONG 
pOI TUONG 


Trong phan nay, ching ta tim hiéu cdc khai niém nhu sy déng géi, tinh ké 
thUfa va tinh da hinh. Day 1a cdc khai niém can ban, 1a nén tang tu tudng 
cUa lap trinh huGng d6i tugng. Hiéu dudc khai niém nay, ching ta bu6c 
dau tiép can vdi phong cach lap trinh m6i, phong cach lap trinh dUa vao 
dOi tugng lam nén tang ma trong d6 quan diém che dau théng tin thong 
qua su’ dong g6i 1a quan diém trung tam cUa van dé. 


SU dong goi (Encapsulation) 


Su dong géi 1a co ché rang budéc df liéu va thao tac trén d(f li€u dé thanh 
m0t thé thong nhat, tranh dudc cdc tac dOng bat ngd tl bén ngoai. Thé 
thong nhat nay goi la d6i tuong. 


Trong Objetc Oriented Software Engineering cUa Ivar Jacibson, tat ca cac 
thong tin cUa m6t hé thOng dinh huGng d6i tudng dudc lu tr bén trong 
di tugng cUa no va chi co thé hanh dOng khi cdc d6i tugng dé dugc ra 
1énh thu hién cac thao tac. Nhu vat, su d6ng g6i khong chi don thuan 1a 
su gom chung dff liéu va chuOng trinh vao trong mt khdi, chting con 
duoc hiéu theo nghia 1a su d6ng nhat gitta dir liéu va cac thao tac tac 
d6ng lén dt liéu do. 


Trong mOt di tuong, dtr liéu hay thao tac hay ca hai c6 thé 1a riéng 
(private) hodc chung (public) cUla d6i tugng d6. Thao tac hay dt liéu 
riéng 1a thudc vé d6i tudng d6 chi duc truy cap bdi cdc thanh phan cua 
di tung, diéu nay nghia 1a thao tac hay dt? liéu riéng khong thé truy cap 
bdi cdc phan khac cUa chuOng trinh t6n tai ngoai d6i tudng. Khi thao tac 
hay dt liéu 1a chung, cdc phan khac cUia chUOng trinh cé thé truy cap nod 
mac di n6é dugc dinh nghia trong m6t d6i tung. Cac thanh phan chung 


cUa m6t d6i tuong ding dé cung cap m6t giao dién c6é diéu khién cho 
cdc thanh thanh riéng cUa d6i tugng. 


Co ché déng goi la phuong thttc t6t dé thuc hién co ché che dau thong 
tin so vGi cdc ng6n ng ldap trinh cau tric. 


Tinh ké thUa (Inheritance) 


Chiing ta cé thé xay dung cdc 16p mdi tlr cac 16p ci thong qua sy’ ké thua. 
MOt l6p mdi con goi la 16p dan xuat (derived class), c6 thé thtra hudng 
dt liéu va cdc phuong thc cua 6p co sG (base class) ban dau. Trong l6p 
nay, c6 thé b6 sung cac thanh phan dt liéu va cdc phuOng thtc mdi vao 
nhting thanh phan d@ li€éu va cdc phuong thUfc ma no thUa huGng tr 16p 
cO sO. MOi lp (ké ca 16p dan xuat) cd thé c6 mét s6 lugng bat ky cac 
16p dan xuat. Qua co cau ké thUa nay, dang hinh cay cla céc 16p dudc 
hinh thanh. Dang cay cUa cdc 6p trong giOng nhu cdc cay gia pha vi thé 
cac 16p co sG con dugc goi 1a 16p cha (parent class) va cac 16p dan xuat 
dudc goi 1a 16p con (child class). 


Vi du 1.2: Ching ta sé xay dung m6t tap cac 16p m6 ta cho thu vién cac 
an pham. C6 hai kiéu an phdm: tap chi va sach. Chiing ta cd thé tao mot 
an pham tOng quat bang cach dinh nghia cdc thanh phan df liéu tuong 
ung vi sO trang, mA sO tra cUtu, ngay thang xuat ban, ban quyén va nha 
xuat ban. Cac 4n phdm cé thé dugc lay ra, cat di va doc. Do 1a cdc 
phuong thUc thuc hién trén m6t an pham. Tiép do ching ta dinh nghia 
hai 16p dan xuat tén 1a tap chi va sach. Tap chi co tén, s6 ky phat hanh va 
chtfa nhiéu bai cUa cac tac gia khaéc nhau . Cac thanh phan dtr liéu tuong 
Ung vi cdc yéu tO nay dudc dat vao dinh nghia cUa 16p tap chi. Tap chi 
cing can c6é mOt phuong thUc nffa dé 1a dat mua. Cac thanh phan di liéu 
xac dinh cho séch sé bao g6m tén cUa (cdc) tac gia, loai bia (cUing hay 
mé€m) va sO hiéu ISBN cUa no. Nhu vay chiing ta c6 thé thay, sach va 
tap chi c6 chung cac dac trung an pham, trong khi van cé cdc thu6c tinh 
riéng cUa ching. 


An phém 


Sé trang 

Ma 6 tra ctta 

Nady thang xud't ban 
Ban quyén 

Nha xud't ban 


Tén 
So ky phat hanh 
Cac bai viet ISBN 


ae 


Hinh 1.1: LGp an phdm va cac 16p dan xuat cUa no. 


Tén cia (cdc) tac gia 
Loai bia 


V6i tinh ké thUa, ching ta khong phai mat céng xay dung lai tu dau cac 
1dp mdi, chi can b6 sung dé c6 dugc trong cdc 16p dan xuat cac dac 
trung can thiét. 


Tinh da hinh (Polymorphism) 


D6 1a kha nang dé cho m6t thong di€p cé thé thay d6i cach thuc hién cla 
no theo Gp cu thé cUa d6i tugng nhan théng di€p. Khi mOt 16p dan xuat 
duc tao ra, no cé thé thay d6i cach thuc hién cdc phuOng thc nao dé 
ma no thUa huGng tU 16p co sd cUa nd. M6t thong diép khi du@c gdi dén 
mot di tuong cUa 16p co sd, sé ding phuong thc da dinh nghia cho n6é 
trong 16p co sO. Néu m6t 16p dan xuat dinh nghia lai m6t phuong thttc 
thtra huGng tur 16p co sO cUa né thi mOt thong di€p cé cing tén vi 
phuong thtic nay, khi duc gi t6i mOt d6i tudng cUa Gp dan xuat sé 
gOi phuOng thUc da dinh nghia cho 16p dan xuat. 


Nhu vay da hinh 1a kha nang cho phép gGi cing mOt thong di€p dén 
nhting d6i tuong khac nhau cé ciing chung m6t dac diém, noi cach khac 


thong diép duoc gdi di khong can biét thc thé nhan thudc ldp nao, chi 
biét rang tap hgp cac thUc thé nhan co chung m6t tinh chat nao d6. 
Chang han, thong diép “vé hinh” duc gdi dén ca hai d6i tung hinh 
hOp va hinh tron. Trong hai d6i tudng nay déu c6é chung phuong thUc vé 
hinh, tuy nhién tuy theo thoi diém ma d6i tugng nhan thong diép, hinh 
tuOng Ung sé dudc vé lén. 


Trong cdc ng6n ngff lap trinh OOP, tinh da hinh thé hién qua kha nang 
cho phép m6 ta nhttng phuong thUc c6 tén giéng nhau trong cdc 16p khac 
nhau. Dac diém nay gitip ngudi lap trinh khong phai viét nhting cau tric 
diéu khién ruOm ra trong chuOng trinh, cdc kha nang khac nhau ca 
thong diép chi thc su doi hdi khi chuOng trinh thUc hién. 


Vi du 1.3: Xét lai vi du 1.2, chting ta thay rang ca tap chi va va sach déu 
phai cé kha nang lay ra. Tuy nhién phuong phap lay ra cho tap chi cé 
khac so v6i phuOng phap lay ra cho sach, mac di két qua cudi cing 
gidng nhau. Khi phai lay ra tap chi, thi phai sr dung phuong phap lay ra 
riéng cho tap chi (dUa trén m6t ban tra cttu) nhung khi lay ra sach thi lai 
phai str dung phuong phap lay ra riéng cho sach (dua trén hé thong 
phiéu luu tr(). Tinh da hinh cho phép chting ta xdc dinh m6t phuong thttc 
dé lay ra m6t tap chi hay m6t cuGn sach. Khi lay ra m6t tap chi no sé 
ding phuOng thUc lay ra danh riéng cho tap chi, con khi lay ra mOt cuOn 
sdch thi né st’ dung phuong thUc lay ra tuong Ung vGi sdch. Két qua 1a 
chi can m6t tén phuong thttc duy nhat dudc ding cho ca hai cong viéc 
tién hanh trén hai 16p dan xuat cé lién quan, mac dui viéc thuc hién cua 
phuong thUc dé thay d6i tiy theo tling 1Gp. 


&n phém 


Sé trang 

Ma sé tra cifu 

Negay thing xud't ban 
Ban quyén 

Nha xudt ban 


Tén 
36k} phdt hinh 
Cac bai viet ISBN 


Bat mua Lay ra 
Lay ra 


Tinh da hinh dYa trén sy ni két (Binding), do 1a qua trinh gan m6t 
phuong thc vGi mOt ham thuc sy. Khi cdc phuOng thtfc kiéu da hinh 
duc str dung thi trinh bién dich chua thé xac dinh ham nao tuong Ung 
vGi phuOng thiic nao sé dudc goi. Ham cu thé dudc goi sé tuy thudc 
vao viéc phan tU nhan thong di€p lic dé 1a thudc I6p nao, do dé ham 
dugc goi chi xdc dinh du@c vao Itic chUOng trinh chay. Diéu nay goi la 
su két nOi muOn (Late binding) hay két nOi Itc chay (Runtime binding) vi 
no xay ra khi chung trinh dang thu hién. 


Tén cia (cdc) tac gia 
Loai bia 


Hinh 1.2: Minh hoa tinh da hinh d6i vGi 6p n phdm va cac 16p dan xuat 
cUa no. 


CAC NGON NGU VA VAI UNG DUNG CUA OOP 


Xuat phat tu tu tudng cUla ngén ngtr SIMULAG7, trung tam nghién cUtu 
Palo Alto (PARC) cla hang XEROR da tap trung 10 nam nghién cttu dé 
hoan thién ng6n ngif OOP dau tién vGi tén goi 1a Smalltalk. Sau dé cdc 
ngoén ngu' OOP lan luot ra d0i nhu Eiffel, Clos, Loops, Flavors, Object 
Pascal, Object C, C++, Delphi, Java... 


Chinh XEROR trén co s6 ngén ngtf OOP da dé ra tu tung giao dién 
biéu tuQng trén man hinh (icon base screen interface), ké tu dé Apple 
Macintosh citing nhu’ Microsoft Windows phat trién giao dién d6 hoa nhu 
ngay nay. Trong Microsoft Windows, tu tuOng OOP dugc thé hién mét 
cach ro nét nhat do 1a "chung ta click vao d6i tuong", mOi d6i tuong cé 
thé 1a control menu, control menu box, menu bar, scroll bar, button, 
minimize box, maximize box, ... s¢ dap Ung cdng viéc tiy theo dac tinh 
cUa d6i tuong. Turbo Vision cUa hang Borland 14 m6t ting dung OOP 
tuy@t vOi, giup lap trinh vién khong quan tam dén chi tiét cUla chuOng 
trinh gia dién ma chi can thu hién cdc nOi dung chinh cUa van dé. 


Cac mG rOng cua c++ 
Phan nay trinh bay vé cdc m6 rOng cUa c++ 


LICH SU’ CUA C++ 


Vao nhiing nam dau thap nién 1980, ngudi ding biét C++ vdi tén goi "C with 
Classes" duc m6 ta trong hai bai bao cUa Bjamme Stroustrup (thu6c AT&T Bell 
Laboratories) vGi nhan dé "Classes: An Abstract Data Type Facility for the C 
Language" va "Adding Classes to C : AnExercise in Language Evolution". Trong cong 
trinh nay, tac gia da dé xuat khai niém 16p, b6 sung viéc kiém tra kiéu tham s6 cua 
ham, cdc chuyén d6i kiéu va m6t s6 mé@ r6ng khac vao ng6n ngtf C. Bjarne Stroustrup 
nghién cttu mG réng ng6én ngtf C nham dat dén mét ngén ng m6 phOng (simulation 
language) vGi nhting tinh nang huGng d6i tuong. 


Trong nam 1983, 1984, ng6n ngif "C with Classes" duc thiét ké lai, m6 rOng hon r0i 
m6t trinh bién dich ra dOi. Va chinh tt d6, xuat hién tén goi "C++". Bjarne Stroustrup 
mo ta ng6n ngtf C++ lan dau tién trong bai béo cé nhan dé "Data Abstraction in C". 
Sau mt vai hi€u chinh C++ dugc cong b6 rOng rai trong quyén "The C++ 
Programming Language" cUa Bjarne Stroustrup xuat hién danh dau su hién dién thuc 
su cua C++, ngudi lap tinh chuyén nghiép tlr day da cé mOt ng6n ng du manh cho 
cac dé an thuc tién cUa minh. 


Vé thuc chat C++ gidng nhu’ C nhung bo sung thém m6t s6 mG rOng quan trong, dac 
biét la y tudng vé déi tuOng, lap trinh dinh huGng d6i tuong.That ra cdc y tudng vé 
cau tric trong C++ da xuat phat vao cdc nam 1970 tU Simula 70 va Algol 68. Cac ng6n 
ng(f nay da dua ra cdc khai niém vé 16p va don thé. Ada 1a m6t ng6n ng@ phat trién 
tudo, nhung C++ da khang dinh vai trd thc su’ cUa minh. 


CAC MO RONG CUA C++ 


Cac tl khéa mGi cUa C++ 


Dé b6 sung cac tinh nang mdi vao C, m6t s6 ttr khéa (keyword) mGi di dugc dua vao 
C++ ngoai cac tl khda cé trong C. Cac chuong trinh bang C nao sUr dung cac tén tring 
vGi cac tl’ khéa can phai thay d6i trudc khi chuOng trinh dugc dich lai bang C++. 
Cac tu’ khéa mGi nay 1a: 


asm catch class delete friend inline 


new operator private protected public template 
this throw try virtual 
Cach ghi chi thich 


C++ chap nhan hai kiéu chi thich. Cac lap trinh vién bang C da quen vGi cach cht 
thich bang /*...*/. Trinh bién dich sé b6é qua moi th nam gilta /*...*/. 


[missing resource: javascript:if(confirm(‘http: ] 
#include <iostream.h> 

int main() 

{ 

int I; 

for(I=0;1<10;++1)//0-9 
cout<<I<<"\n";// In ra 

return 0; 

} 


Moi tht? nam gitra /*...*/ tl’ dong 1 dén dong 3 déu dugc chuong trinh bé qua. 
Chuong trinh nay con minh hoa cach cht thich tht? hai. D6 1a céch cht thich bat dau 


Hinh 2.1: Két qua cUa vi du 2.1 


Noi chung, kiéu chi thich /*...*/ duc ding cho cac kh6i chi thich 16n g6m nhiéu 
dong, con kiéu // duc ding cho cac chi thich m6t dong. 


Dong nhap/xuat chuén 

Trong chuOng trinh C, ching ta thuOng su dung cac ham nhap/xuat dt liéu 1a printf(Q) 
va scanf(). Trong C++ ching ta co thé dung dong nhap/xuat chudn (standard 
input/output stream) dé nhap/xuat df liéu thong qua hai bién d6i tuong cUa dong 
(stream object) la cout va cin. 

[missing resource: javascript:if(confirm(‘http: ] 

//Chuong trinh 2.2 

#include <iostream.h> 

int main() 

{ 

int X, Y; 

cout<< "Nhap vao mot so X:"; 

cin>>X; 

cout<< "Nhap vao mot so Y:"; 

cin=>Y: 


cout<<"Tong cua chung:"<<X+Y<<"\n"; 


cout<<"Hieu cua chung:"<<X-Y<<"\n"; 


return 0; 


} 


Dé thuc hién dong xuat ching ta st dung bién cout (console output) két hop vi todn 
tU chén (insertion operator) << nhu’ 6 cdc dong 5, 7, 9 va 10. Con dong nhap chiing ta 
str dung bién cin (console input) két hop vGi toan tl? trich (extraction operator) >> 
nhu G cdc dong 6 va 8. Khi str dung cout hay cin, chting ta phai kéo file iostream.h 
nhu dong 1. Chung ta sé tim hiéu ky vé dong nhap/xuat 6 chuOng 8. Chting ta chay 
vi du 2.2 , két qua G hinh 2.2. 


Hinh 2.2: Két qua cUa vi du 2.2 


#include <iostream> 
int main() 


{ 
int X; 


cout<<"Nhap mot so:"; 

cin>>; 

cout<<"Binh phuong cua no:"<<X*X; 
return 0; 


Hinh 2.3: Dong nhap/xuat di liéu 


Cach chuyén d6i kiéu df liéu 


Hinh thttc chuy€n d6i kiéu trong C tuong d6i t6i nghia, vi vay C++ trang bi thém 
m6t cach chuyén d6i kiéu giéng nhu mt lénh goi ham. 


[missing resource: javascript:if(confirm(‘http: ] 


#include <iostream.h> 


int main() 
{ 
int X = 200; 


long Y = (long) X; //Chuyen doi kieu theo cach cua C 

long Z = long(X); //Chuyen doi kieu theo cach moi cua C++ 
cout<< "X = "<<XK<<"\n"; 

cout<< "Y = "<<Y<<"\n"; 

cout<< "Z = "<<Z<<"\n"; 

return 0; 


} 


Hinh 2.4: Két qua cUa vi du 2.3 


Vi tri khai bao bién 


Trong chung trinh C doi hdi tat ca cdc khai bdo bén trong mét pham vi cho truéc 
phai dudc dat 6 ngay dau cUa pham vi do. Diéu nay cé nghia 1a tat ca cdc khai bdo 
toan cUc phai dat truGc tat ca cdc ham va cac khai bdo cUc b6 phai dugc tién hanh 
truGc tat ca cdc 1énh thuc hién. Ngu@c lai C++ cho phép ching ta khai bdo linh hoat 


bat ky vi tri nao trong m6t pham vi cho truGc (kh6ng nhat thiét phai ngay dau cla 
pham vi), chuing ta xen ké viéc khai bao dU liéu vdi cac cau 1énh thuc hién. 


[missing resource: javascript:if(confirm(‘http: ] 


1: #include <iostream.h>2: int main()3: {4: int X;5: cout<< "Nhap vao so thu 
Nhat-“6% <cimi>>X:7:> int ¥; 


8: cout<< "Nhap vao so thu hai:";9: cin>>Y;10: char Op;11: cout<<"Nhap vao 
toan tu (+-*/):"512:  cin>>Op;13: switch(Op)14: {15: case ‘+’: 


16: cout<<"Ket qua:"<<X+Y<<"\n"; 

72 break; 

18: case ‘-’: 

19: cout<<"Ket qua:"<<X-Y<<"\n"; 

20: break; 

21; case **, 

22: cout<<"Ket qua:"<<long(X)*Y<<"\n"; 
23! break; 


24: case ‘/’: 


25: if (Y) 

26: cout<<"Ket qua:"<<float(X)/Y<<"\n"; 

2h else 

28: cout<<"Khong the chia duoc!" <<"\n"; 9; 9; 
29: break; 

30: — default : 

31: cout<<"Khong hieu toan tu nay!"<<"\n"; 

a 


33: return 0; 


34: } 


Trong chuOng trinh chiing ta xen ké khai bdo bién vGi 1énh thuc hién 6 dong 4 dén 


Hinh 2.5: Két qua cUa vi du 2.4 


Khi khai bao mOt bién trong chuOng trinh, bién d6 sé c6é hiéu luc trong pham vi cla 
chuOng trinh do ké tt vi tri né xuat hién. Vi vay ching ta khong thé str dung mét 
bién dudgc khai bdo bén du@Gi n6. 


Cac bién const 


Trong ANSI C, mu6n dinh nghia m6t hang c6 kiéu nhat dinh thi ching ta diing bién 
const (vi néu ding #define thi tao ra cdc hang kh6ng co chUa thong tin vé kiéu). 
Trong C++, cdc bién const linh hoat hon m6t cach dang ké: 


C++ xem const citing nhu #define néu nhu ching ta mun ding hang co tén trong 
chuoOng trinh. Chinh vi vay ching ta cé thé ding const dé quy dinh kich thuGc cua 
m0t mang nhu doan ma sau: 


const int ArraySize = 100; 
int X[ArraySize]; 


Khi khai bao mOt bién const trong C++ thi chting ta phai khdi tao m6t gia tri ban dau 
nhung d6i véi ANSI C thi khéng nhat thiét phai lam nhu vay (vi trinh bién dich 
ANSI C ty dOng gan tri zero cho bién const néu chting ta khong khdi tao gia tri ban 
dau cho n6). 


Pham vi cUa cac bién const gitfta ANSI C va C++ khac nhau. Trong ANSI C, cac bién 
const dudc khai bdo 6 bén ngoai mgi ham thi chting c6 pham vi toan cUc, diéu nay 
nghia 1a ching co thé nhin thay ca G bén ngoai file ma ching du@c dinh nghia, trl khi 
chting dugc khai bao 1a static. Nhung trong C++, cdc bién const dudc hiéu mac dinh 
la static. 


a ° x 
Vé@ struct, union va enum 


Trong C++, cac struct va union thu sU' cac cac kiéu class. Tuy nhién co su thay déi 
di vGi C++. Do 1a tén cua struct va union dudc xem luén 1a tén kiéu gi6ng nhu khai 
bdo bang 1énh typedef vay. 


Trong C, ching ta cé thé cé doan 
ma sau :struct Complex {float 
Real;float 

WMA DINALY 52 otecsanexsinsewanoteasts struct 
Complex C; 


Trong C++, van dé tré nén don gian 
hOn:struct Complex{float Real;float 
MINA SINA Ys fetes uae eet Complex 


Quy dinh nay cting 4p dung cho ca union va enum. Tuy nhién dé tuOng thich vdi C, 
C++ van chap nhan ci phap cii. 


MOt kiéu union dac biét duc thém vao C++ goi la union nac danh (anonymous 
union). N6 chi khai bao m6t loat cdc truOng(field) ding chung m6t ving dia chi bd 
nhé. Mot union nac danh khéng cé tén tag, cdc tr'uOng cé thé dugc truy xuat trUc ti€p 
bang tén cUa chting. Chang han nhu doan ma sau: 


union 

{ 

int Num; 

float Value; 

}; 

Ca hai Num va Value déu ding chung m6t vi tri va khong gian b6 nhé. Tuy nhién 
khéng giOng nhu kiéu union c6 tén, cdc truOng cUa union nac danh thi dugc truy xuat 
truc ti€p, chang han nhu sau: 

Num = 12; 


Value = 30.56; 


Toan tU dinh pham vi 


Todn tl dinh pham vi (scope resolution operator) ky hiéu 1a ::, né dugc ding truy xuat 
m6t phan tl bi che bdi pham vi hién thoi. 


[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2: int X = 5; 

3: int main() 

4: { 

5: int X = 16; 

6: cout<< "Bien X ben trong = "<<X<<"\n"; 
7: cout<< "Bien X ben ngoai = "<<::X<<"\n"; 
8: return 0; 


9: } 


Hinh 2.6: Két qua cUa vi du 2.5 


Toan tt dinh pham vi con dudc ding trong cac dinh nghia ham cUa cdc phu‘ong thtfc 
trong cdc 1Gp, dé khai bao 1p ch cUa cdc phuong thUc dang dudc dinh nghia dé. 
Todn tlt dinh pham vi con cé thé dugc ding dé phan biét cdc thanh phan tring tén 
cUa cac 16p co sO khac nhau. 


Toan tU new va delete 


Trong cdc chuong trinh C, tat ca cdc cap phat déng b6 nhé déu dugdc xt ly thong qua 
cdc ham thu vién nhu malloc(), calloc() va free(). C++ dinh nghia mét phuong thUc 
mi dé thuc hién viéc cap phat déng b6 nhé bang cach ding hai toan tl new va 
delete. SU dung hai todn tt? nay sé linh hoat hon rat nhiéu so vGi cdc ham thu vién 
cua C. 


Doan chuong trinh sau ding dé cap Trong C++, chting ta cé thé viét 
phat ving nhé dOng theo 16i c6 dién lai doan chuOng trinh trén nhu 
cUa C.int *P;P = malloc(sizeof(int));if sau:int *P;P = new int;if 
(P==NULL)printf("Khong con du bo (P==NULL)cout<<"Khong con du 
nho de cap phat\n");else{*P = bo nho de cap phat\n";else{*P = 
290;printf("%d\n", *P);free(P); } 290;cout<<*P<<"\n";delete P;} 


Ching ta nhan thay rang, cach viét cUla C++ sdng sUa va dé st dung hon nhiéu. 
Todn tU new thay thé cho ham malloc() hay calloc() cUa C cé ci phap nhu sau : 


new type_name 

new ( type_name ) 

new type_name initializer 
new ( type_name ) initializer 
Trong do: 


type_name: M6 ta kiéu dif liéu dugc cap phat. Néu kiéu dt li€u mé ta phtrc tap, n6é 
c6 thé du@c dat bén trong cdc dau ngoac. 


initializer: Gia tri kndi d6ng cUa ving nhé dugc cap phat. 

Néu toan tr new cap phat khong thanh cong thi no sé tra vé gid tri NULL. 
Con todn tUr delete thay thé ham free() cUa C, n6 cé ct phap nhu sau : 
delete pointer 


delete [] pointer 


Chiing ta cé thé vtra cap phat vUla khdi d6ng nhu sau : 
int *P; 

P = new int(100); 

if (P!=NULL) 

{ 

cout<<*P<<"\n"; 

delete P; 

} 

else 

cout<<"Khong con du bo nho de cap phat\n"; 
Dé cap phat mét mang, chiing ta lam nhu sau : 
int *P; 

P = new int[10]; //Cap phat mang 10 s6 nguyén 
if (P!=NULL) 

{ 

for(int I = 0;I<10;++) 

P[I]= I; 

for(I = 0;I<10;++) 

cout<<P[I]<<"\n"; 

delete []P; 

}else cout<<"Khong con du bo nho de cap phat\n"; 


Chui y: D6i vGi viéc cap phat mang ching ta khéng thé via cdp phat vlra khdi déng 
gid tri cho ching, chang han doan chuong trinh sau 1A sai : 


Inte; 


P = new (int[10])(3); //Sai !!! 

[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2: #include <time.h> 

3: #include <stdlib.h> 

4: int main() 

on 4, 

6: int N; 

7: cout<<"Nhap vao so phan tu cua mang:"; 
8: cin>>N; 

9: int *P=new int[N]; 

10: if (P==NULL) 

11: { 

12: cout<<"Khong con bo nho de cap phat\n"; 
13; return 1; 

14: } 

15: srand((unsigned)time(NULL)); 

16: for(int I=0;I<N;++]) 

17: P[I]=rand()%100; //Tao céc sO ngdu nhién tr 0 dén 99 
18: cout<<"Mang truoc khi sap xep\n"; 

19: for(I=0;I<N;++I) 

20: — cout<<P[I]<<""; 


21: for(I=0;I<N-1;++1) 


22: for(int J=I+1;J<N;++J) 


23: if (PLT]>PLJ]) 
24: { 

25: int Temp=P[I]; 
26: P[I]=P[J]; 

27: P[J]=Temp; 
28: } 


29: cout<<"\nMang sau khi sap xep\n"; 
30: for(I=0;I<N;++I) 

ol: -cout<<P[I|<<"™; 

32: delete []P; 


33: return 0; 


34: } 


Hinh 2.7: Két qua cUa vi du 2.6 
[missing resource: javascript:if(confirm(‘http: ] 


Chiing ta cé thé xem mang hai chiéu nhu mang m6t chiéu nhu hinh 2.8 


Hinh 2.8: Mang hai chiéu c6 thé xem nhu mang m6t chiéu. 
Goi X 1a mang hai chiéu c6 kich thuGc m dong va n cOt. 

A la mang mOt chiéu tuong Ung. 

Néu X[i][j] chinh 1a A[k] thi k = i*n + j 

Ching ta c6 chUOng trinh nhu sau : 

1: #include <iostream.h> 

2: #include <conio.h> 

3: //prototype 


4: void AddMatrix(int * A,int *B,int*C,int M,int N); 


ou 


: int AllocMatrix(int **A,int M,int N); 


6: void FreeMatrix(int *A); 


NI 


: void InputMatrix(int *A,int M,int N,char Symbol); 


jee) 


: void DisplayMatrix(int *A,int M,int N); 
a 

10: int main() 

ie | 


12: int M,N; 


13: 


14: 


15: 


16: 


7: 


18: 


19: 


20: 


21: 


22: 


23° 


24: 


25: 


26: 


27: 


28: 


29: 


30: 


31: 


32: 


33: 


34: 


35: 


int *A = NULL,*B = NULL,*C = NULL; 


clrscr(); 

cout<<"Nhap so dong cua ma tran:"; 

cin>>M; 

cout<<"Nhap so cot cua ma tran:"; 

cin>>N; 

//Cap phat ving nhG cho ma tran A 

if (!AllocMatrix(&A,M,N)) 

{ //endl: Xuat ra ki tu xu6ng dong (‘\n’) 
cout<<"Khong con du bo nho!"<<end1; 
return 1; 

} 

//Cap phat ving nh6 cho ma tran B 

if (!AllocMatrix(&B,M,N)) 

{ 
cout<<"Khong con du bo nho!"<<end1; 
FreeMatrix(A);//Giai phong ving nhé A 
return 1; 

} 

//Cap phat ving nh6 cho ma tran C 

if (!AllocMatrix(&C,M,N)) 


{ 


36: cout<<"Khong con du bo nho!"<<end1; 
37: FreeMatrix(A);//Giai phong ving nhé A 
38: FreeMatrix(B);//Giai phong ving nhé B 
oo: return 1; 

40: } 

41: cout<<"Nhap ma tran thu 1"<<endl; 

42: InputMatrix(A,M,N,'A’); 

43: cout<<"Nhap ma tran thu 2"<<endl; 

44:  InputMatrix(B,M,N,'B'); 

45:  clrscr(); 

46:  cout<<"Ma tran thu 1"<<endl; 

47: DisplayMatrix(A,M,N); 

48: cout<<"Ma tran thu 2"<<endl; 

49: DisplayMatrix(B,M,N); 

50: AddMatrix(A,B,C,M,N); 

51: cout<<"Tong hai ma tran"<<end1; 

52: DisplayMatrix(C,M,N); 

53: FreeMatrix(A);//Giai phéng ving nhé A 
54: FreeMatrix(B);//Giai phong ving nhé B 
55: FreeMatrix(C);//Giai phong ving nhé C 
56: return 0; 

Ue 


68: //COng hai ma tran 


69: void AddMatrix(int *A,int *B,int*C,int M,int N) 
70: { 

71: for(int I=0;I<M*N;++1) 

72: C[I] = A[I] + BIT]; 

qo. 

74: //CAp phat ving nhé cho ma tran 
75: int AllocMatrix(int **A,int M,int N) 
76: { 

77: *A=new int [M*N]; 

78: if (*A == NULL) 

WAS return 0; 

80: return 1; 

81: } 

82: //Giai phéng ving nhd 

83: void FreeMatrix(int *A) 

84: { 

85: if (A!=NULL) 

86: delete [] A; 

B70} 

88: //Nhap cac gia tri cua ma tran 

89: void InputMatrix(int *A,int M,int N,char Symbol) 
90: { 


91: for(int I=0;I<M;++I) 


92: for(int J=0;J<N;++J) 
oo 4 
94: cout<<Symbol<<"["<<I<<"]["<<J<<"]="; 


95: cin>>A[I*N+J]; 


97: } 

100: //Hién thi ma tran 

101: void DisplayMatrix(int *A,int M,int N) 
102: { 

103: for(int I=0;I<M;++1) 

104: { 

105: for(int J=0;J<N;++J) 

106: { 

107: — out.width(7);//canh le phai voi chieu dai 7 ky tu 
108: cout<<A[I*N+J]; 

109: 4 

110: cout<<endl; 

i a 

12.) 


Chiing ta chay vi du 2.7 , két qua 6 hinh 2.9 


Hinh 2.9: Két qua cUa vi du 2.7 

MOt cach khac dé cap phat mang hai chiéu A g6m M dong va N cOt nhu sau: 
int ** A = new int *[M]; 

int * Tmp = new int[M*N]; 

for(int I=0;1<M;++I) 

{ 

A(IJ=Tmp; 

Tmpt=N; 

} 

//Thao tac trén mang hai chiéu A 

delete [] *A; 

delete [] A; 

Todn tl new con cé mOt thudn Igi khac, dé 1a tat ca cdc 16i cap phat dOng déu cé thé 


bat dugc bang m6t ham xt ly 16i do nguGi ding tu dinh nghia. C++ cé dinh nghia 
m6t con tro (pointer) tré dén ham dac biét. Khi todn tr new duc sU' dung dé cap 


phat dOng va mOt 16i xay ra do cap phat, C++ ty goi dén ham dugc chi bdi con trd 
nay. Dinh nghia cUa con trd nay nhu sau: 


typedef void (*pvf)(Q); 

pvf _new_handler(pvf p); 

Diéu nay c6 nghia 1a con tr6 _new_handler 1a con tr6 tr dén ham khéng cé tham s6 
va khéng tra vé gid tri. Sau khi chting ta dinh nghia ham nhu vay va gan dia chi cua 
no cho _new_handler chung ta co thé bat dugc tat ca cdc 16i do cap phat déng. 
[missing resource: javascript:if(confirm(‘http: ] 

1: #include <iostream.h> 


2: #include <stdlib.h> 


3: #include <new.h> 


5: void MyHandler(); 


— 


: unsigned long I = 0; 9; 


jee) 


: void main() 

ae | 

10: int *A; 

11: _new_handler = MyHandler; 
12: for; ;++]) 


13: A = new int; 


17: void MyHandler() 

18: { 

19: cout<<"Lan cap phat thu "<<I<<endl; 
20: cout<<"Khong con du bo nho!"<<endl; 
21:  exit(1); 

22} 


Su dung con tré _new_handler chting ta phai include file new.h nhu 6 dong 3. Ching 


Hinh 2.10: Két qua cUa vi du 2.8 


Thu vién ciing con cé mét ham dugc dinh nghia trong new.h la ham co prototype sau : 
void ( * set_new_handler(void (* my_handler)() ))Q; 

Ham set_new_handler() ding dé gan m6t ham cho _new_handler. 
[missing resource: javascript:if(confirm(‘http: ] 

1: #include <iostream.h> 

2: #include <new.h> 

3: #include <stdlib.h> 

4: 

5: void MyHandler(); 

6: 

7: int main(void) 


a: { 


10: char *Ptr; 


12: set_new_handler(MyHandler); 
13: Ptr =new char[64000u]; 
14: set_new_handler(0); //Thiét lap lai gid tri mac dinh 


15: return 0; 


18: void MyHandler() 

19: { 

20: cout <<endl<<"Khong con du bo nho"; 
21: exit(1); 

22 } 


Ching ta [missing_resource: javascript:if(confirm(‘http: ] 


Hinh 2.11: Két qua cUa vi du 2.9 


Ham inline 


MO6t chuOng trinh co cau tric tot sU dung cdc ham dé chia chuOng trinh thanh cac 
don vi d6c lap cé logic riéng. Tuy nhién, cdc ham thuOng phai chUa mot loat cdc xv 
ly diém vao (entry point): tham s6 phai du@c day vao stack, mt 1énh goi phai dudc 
thuc hién va sau d6 viéc quay tr6 vé ciing phai du@c thuc hién bang cach giai phong 
cac tham s6 ra kh0i stack. Khi cdc xt ly diém vao cham chap thuOng cac lap trinh 


vién C phai st dung cach chép lap lai c4c doan chuOng trinh néu mu6n tang hiéu 
qua. 

Dé tranh khdi phai xU ly di€m vao, C++ trang bi thém tt khda inline dé loai viéc goi 
ham. Khi d6 trinh bién dich sé kh6ng bién dich ham nay nhu m6t doan chuong trinh 
riéng bit ma né s@é dugc chén thang vao cdc chO ma ham nay dugc goi. Diéu nay 
lam giam vic xt ly diém vao ma van cho phép m6t chuong trinh du@c t6 chUtc dudi 
dang c6 cau tric. Cu phap cUa ham inline nhu sau : 


inline data_type function_name ( parameters ) 


Trong d6:data_type: Kiéu tra vé cUa ham. 
Function_name:Tén cUa ham. 

Parameters: Cac tham sO cUa ham. 
[missing_resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2: inline float Cube(float S) 

Set 

4: return S*S*8; 


Spar 


7: int main() 
8: { 
9: cout<<"Nhap vao chieu dai canh cua hinh lap phuong:"; 


10: float Side; 


11: cin>>Side; 
12: cout<<"The tich cua hinh lap phuong = "<<Cube(Side); 
13: return 0; 


14: } 


Hinh 2.12: Két qua cUa vi du 2.10 


Ay 


Chi y: 


Su dung ham inline sé lam cho chuOng trinh 16n lén vi trinh bién dich chén doan 
chung trinh vao cdc cho ma ham nay duc gQi. Do dé thuOng cac ham inline thuong 
1a cdc ham nhé, ft phtfc tap. 


Cac ham inline phai dugc dinh nghia tru6c khi su dung. O vi du 2.10 ching ta sta 
lai nhu sau thi chUOng trinh sé bj bao 10i: 


#include <iostream.h> 
float Cube(float S); 
int main() 


{ 


cout<<"Nhap vao chieu dai canh cua hinh lap phuong:"; 
float Side; 
cin>>Side; 
cout<<"The tich cua hinh lap phuong = "<<Cube(Side); 
return 0; 

} 

inline float Cube(float S) 

{ 
return S*S*S; 


} 


Cac ham dé quy khéng dudc 1a ham inline. 


Cac gia trj tham s6 mac dinh 

M6t trong cac dac tinh n6i bat nhat cUa C++ 1a kha nang dinh nghia cac gid tri tham 
sO mac dinh cho caéc ham. Binh thuOng khi goi mOt ham, ching ta can gdi m6t gia tri 
cho m6i tham s6 da dugc dinh nghia trong ham do, chang han ching ta co doan 
chuOng trinh sau: 

void MyDelay(long Loops); //prototype 

void MyDelay(long Loops) 

{ 


for(int I = 0; I < Loops; ++I) 


MOi khi ham MyDelay() duQc gQi ching ta phai gGi cho nd m6t gia tri cho tham sO 
Loops. Tuy nhién, trong nhiéu truOng hgp ching ta c6 thé nhan thay rang ching ta 
lu6n lu6n goi ham MyDelay() vi cling mOt gid tri Loops nao dé. MuOn vay ching ta 
s@ ding gid tri mac dinh cho tham sO Loops, gia sU ching ta muOn gia tri mac dinh 
cho tham s6 Loops 1a 1000. Khi d6 doan ma trén duc viét lai nhu sau : 

void MyDelay(long Loops = 1000); //prototype 

void MyDelay(long Loops) 

{ 

for(int I = 0; I < Loops; ++I) 

i 


M6i khi goi ham MyDelay() ma khong gGi m6t tham s6 tuong Ung thi trinh bién dich 
s@ tu d6ng gan cho tham sO Loops gia tri 1000. 


MyDelay(); // Loops co gia tri 1a 1000 
MyDelay(5000); // Loops cé gia tri 1a 5000 


Gia tri mac dinh cho tham s6 co thé 1a m6t hang, m6t ham, m6t bién hay m6t biéu 
thurc. 


[missing resource: javascript:if(confirm(‘http: ] 

1: #include <iostream.h> 

2: int BoxVolume(int Length = 1, int Width = 1, int Height = 1); 
3: 

4: int main() 

a 

6: cout << "The tich hinh hop mac dinh: " 


7: << BoxVolume() << endl << endl 


20: 


<< "The tich hinh hop voi chieu dai=10,do rong=1,chieu cao=1:" 
<< BoxVolume(10) << endl << endl 


<< "The tich hinh hop voi chieu dai=10,do rong=5,chieu cao=1:" 


: << BoxVolume(10, 5) << endl << endl 
: << "The tich hinh hop voi chieu dai=10,do rong=5,chieu cao=2:" 


: << BoxVolume(10, 5, 2)<< endl; 


return 0; 


2} 
: //Tinh thé tich cUa hinh hép 
: int BoxVolume(int Length, int Width, int Height) 


oy 


return Length * Width * Height; 


} 


Hinh 2.13: Két qua cUa vi du 2.11 


Ay 


Chi y: 


Cac tham s6 cé gid tri mac dinh chi duc cho trong prototype cUa ham va khong duc 
lap lai trong dinh nghia ham (Vi trinh bién dich sé ding cac thong tin trong prototype 
cht khéng phdi trong dinh nghia ham dé tao m6t 1énh goi). 


MO6t ham cé thé cé nhiéu tham s6 cé gid tri mac dinh. Cac tham s6 cé gia tri mac dinh 
can phai dugc nhom lai vao cac tham s6 cui cing (hodc duy nhat) cUa m6t ham. 
Khi goi ham c6 nhiéu tham s6 cé gia tri mac dinh, ching ta chi c6 thé bd bét cac 
tham sO theo thirty tt’ phai sang trai va phai bo lién ti€p nhau, chang han chiing ta cé 
doan chuOng trinh nhu sau: 

int MyFunc(int a= 1, int b, int c = 3, int d = 4); //prototype sai!!! 

int MyFunc(int a, int b = 2, int c = 3, int d = 4); //prototype dung 

MyFunc(); // LOi do tham s6 a khong cé gia tri mac dinh 

MyFunc(1);// OK, cdc tham s6 b, c va d lay gia tri mac dinh 

MyFunc(5, 7); // OK, cdc tham s6 c va d lay gia tri mac dinh 


MyFunc(5, 7, , 8); // LOi do cac tham s6 bi bd phai lién ti€p nhau 


Phép tham chiéu 


Trong C, ham nhan tham s6 1a con tro doi hdi ching ta phai than trong khi goi ham. 
Chiing ta can viét ham hoan d6i gia tri gitfa hai s6 nhu sau: 


void Swap(int *X, int *Y); 
{ 
int Temp = *X; 


*X = *Y; 


*Y = «Temp; 

} 

Dé hoan d6i gid tri hai bién A va B thi ching ta goi ham nhu sau: 
Swap(&A, &B); 


Ro rang cach viét nay khéng du@c thuan tién lam. Trong truOng hgp nay, C++ dua ra 
mOt kiéu bién rat dac biét goi 1a bién tham chiéu (reference variable). MOt bién 
tham chiéu giéng nhu 1a m6t bi danh cUa bién khac. Bién tham chiéu sé lam cho céc 
ham c6 thay d6i ni dung cac tham s6 cUla no dudc viet m6t cach thanh thoat hon. 
Khi d6 ham Swap() dugc viét nhu sau: 


void Swap(int &X, int & Y); 


{ 

int Temp = X; 
X=Y; 

Y = Temp ; 

} 


Ching ta gQi ham nhu sau : 

Swap(A, B); 

VGi cach goi ham nay, C++ tu gGi dia chi cUla A va B lam tham s6 cho ham Swap(). 
Cach ding bién tham chiéu cho tham s6 cUla C++ tuOng tu nhu cdc tham s6 duc 


khai bdo 1a Var trong ng6n ngff Pascal. Tham sO nay dugc gQi la tham s6 ki€u tham 
chiéu (reference parameter). Nhu vay bién tham chiéu cé cu phap nhu sau : 


data_type & variable_name; 

Trong do: 

data_type: Kiéu dtr liéu cUa bién. 
variable_name: Tén cUa bién 


Khi ding bién tham chiéu cho tham s6 chi cé dia chi cUa n6 dugc géi di cht khéng 
phai 1a toan bO cau tric hay d6i tuong d6 nhu hinh 2.14, diéu nay rat hu dung khi 


chiing ta gGi cau tnic va déi tugng 16n cho mt ham. 


Tham sé kiéu tham chiéu 


Bién géc Tham s6 cia ham 


Dia chi xxxx 


Hinh 2.14: M6t tham s6 kiéu tham chiéu nhan m6t tham chiéu tdi mét bién duoc 
chuyén cho tham s6 cUa ham. 


[missing resource: javascript:if(confirm(‘http: ] 

#include <iostream.h> 

//prototype 

void Swap(int &X,int & Y); 

int main() 

{ 
int X = 10, Y =5; 
cout<<"Truoc khi hoan doi: X = "<<X<<"",Y = "<<Y<<endl]; 
Swap(X, Y); 

cout<<"Sau khi hoan doi: X = ""<<X<<",Y = '"<<Y<<endl; 
return 0; 

} 

void Swap(int &X,int & Y) 


{ 


int Temp=X; 


X=Y; 
Y=Temp; 
} 


Hinh 2.15: Két qua cUa vi du 2.12 

Doi khi chting ta mu6n gGi m6t tham s6 nao dé bang bién tham chiéu cho hiéu qua, 
mac du ching ta khéng muOn gia tri cUa no bi thay d6i thi ching ta ding thém tl khéa 
const nhu sau : 


int MyFunc(const int & X); 


Ham MyFunc() sé chap nhan m6t tham s6 X gGi bang tham chiéu nhung const xc 
dinh rang X kh6ng thé bi thay d6i. 


Bién tham chiéu c6 thé st? dung nhu m6t bi danh cUa bién khac (bi danh don gian 
nhu mOt tén khac cUa bién g6c), chang han nhu doan mi sau: 


int Count = 1; 

int & Ref = Count; //Tao bién Ref nhu 1a m6t bi danh cUa bién Count 

++Ref; //Tang bién Count lén 1 (str dung bi danh cUa bién Count) 

Cac bién tham chiéu phai du@c khGi déng trong phan khai bdo cUa ching va ching ta 
khéng thé gan lai m6t bi danh cUa bién khac cho chting. Chang han doan mi sau 1a 
Sai: 

int X = 1; 

int & Y; //LOi: Y phai duc khdi dong. 


Khi m6t tham chiéu dudc khai bdo nhu m6t bi danh cUa bién khac, moi thao tac thuc 
hién trén bi danh chinh 1a thc hién trén bién g6c cUa no. Ching ta cé thé lay dia chi 


cUa bién tham chiéu va c6 thé so sanh cac bién tham chiéu vGi nhau (phai tuong 
thich vé kiéu tham chiéu). 


[missing resource: javascript:if(confirm(‘http: ] 

#include <iostream.h> 

int main() 

{ 
int X = 3; 
int &Y = X; //Y la bi danh cua X 
int Z = 100; 
cout<<"X="<<X<<endl<<"Y="<<Y<<endl; 
Y *= 3; 
cout<<"X="<<X<<endl<<"Y="<<Y<<endl; 
Y=Z; 


cout<<"X="<<X<<endl<<"Y="<<Y<<endl; 


return 0; 


} 


Hinh 2.16: Két qua cUa vi du 2.13 


[missing resource: javascript:if(confirm(‘http: ] 


#include <iostream.h> 

int main() 

{ 
int X = 3; 
int &Y = X; //Y la bi danh cua X 
cout<<"Dia chi cua X = "<<&X<<end]; 
cout<<"Dia chi cua bi danh Y= "<<&Y<<endl]; 
return 0; 


} 


Hinh 2.17: Két qua cUa vi du 2.14 


Ching ta cé thé tao ra bién tham chiéu vGi viéc khdi déng 1a mOt hang, chang han 
nhu doan ma sau : 


int & Ref = 45; 


Trong truOng hop nay, trinh bién dich tao ra m6t bién tam thdi chtfa tri hang va bién 
tham chiéu chinh 1a bi danh cUa bién tam thi nay. Diéu nay goi 1a tham chiéu d6c 
lap (independent reference). 


Cac ham cé thé tra vé m6t tham chiéu, nhung diéu nay rat nguy hiém. Khi ham tra 
vé m6t tham chiéu tdi m6t bién cc b6 cUa ham thi bién nay phai du@c khai bao 1a 
static, ngUOc lai tham chiéu t6i né thi khi ham két thtic bién cUc b6 nay sé bi bo qua. 
Chang han nhu doan chuong trinh sau: 

int & MyFunc() 


{ 


static int X = 200; //Néu khong khai bao 1a static thi diéu nay rat nguy hiém. 
return X; 
} 


Khi m6t ham tra vé m6t tham chiéu, ching ta cé thé goi ham G phia bén trai cua mOt 
phép gan. 


[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2: 

3: int X = 4; 

4: //prototype 

5: int & MyFunc(); 

6: 

7: int main() 

8: { 

9: cout<<"X="<<X<<endl; 

10: cout<<"X="<<MyFunc()<<endl; 
11: MyFunc() = 20; //Nghia la X = 20 
12: cout<<"X="<<X<<endl; 

13: return 0; 


14: } 


16: int & MyFunc() 
L7={ 


18: return X; 


19: } 


Hinh 2.18: Két qua cUa vi du 2.15 


A 


Chi y: 


Mac di bién tham chiéu tréng giéng nhu 1a bién con tro nhung ching khong thé 1a 
bién con tré do do ching khong thé dugc ding cap phat dong. 


Ching ta khéng thé khai bao mOt bién tham chiéu chi dén bién tham chiéu hoac bién 
con trO chi dén bién tham chiéu. Tuy nhién ching ta cé thé khai bao m6t bién tham 
chiéu vé bién con tro nhu doan ma sau: 


int X; 
int *P = &X; 
int * & Ref = P; 


Phép da nang hoa (Overloading) 


VGi ngon ngtf C++, ching ta c6 thé da nang hda cdc ham va cac todn tl (operator). Da 
nang héa 1a phuong phap cung cap nhiéu hon m6t dinh nghia cho tén ham da cho 


trong cing m6t pham vi. Trinh bién dich sé lua chon phién ban thich hop cua ham 
hay todn tl dUa trén cdc tham s6 ma n6 dugc g0i. 


Da nang hoa cac ham (Functions overloading) 

Trong ng6n ngtf C ciing nhu moi ngén ngtf may tinh khéc, m6i ham déu phai cé mét 
tén phan biét. Doi khi day 14 mOt diéu phién todi. Chang han nhu trong ngén ngf C, 
co rat nhiéu ham tra vé tri tuyét d6i cua mt tham sé 14 sO, vi can thiét phai cé tén 
phan biét nén C phai cé ham riéng cho mOi kiéu dt liéu s6, do vay ching ta cé tdi ba 
ham khac nhau dé tra vé tri tuyét d6i cUa m6t tham sé: 

int abs(int i); 

long labs(long 1); 

double fabs(double d); 

Tat ca cdc ham nay déu cing thuc hién mOt chtfa nang nén chiing ta thay diéu nay 
nghich ly khi phai cé ba tén khac nhau. C++ gidai quyét diéu nay bang cach cho phép 
ching ta tao ra cdc ham khac nhau c6 cing m6t tén. Day chinh 1a da nang héa ham. Do 
do trong C++ ching ta c6 thé dinh nghia lai cdc ham tra vé tri tuyét d6i dé thay thé 
cac ham trén nhu sau : 

int abs(int i); 

long abs(long 1); 

double abs(double d); 

[missing resource: javascript:if(confirm(‘http: ] 

1: #include <iostream.h> 

2: #include <math.h> 

3: 

4: int MyAbs(int X); 

5: long MyAbs(long X); 


6: double MyAbs(double X); 


Te 

8: int main() 

Ort 

10: int X =-7; 

11: long Y = 2000001; 

12: double Z = -35.678; 

13: cout<<"Tri tuyet doi cua so nguyen (int) "<<X<<" la" 
14: <<MyAbs(X)<<endl; 

15: cout<<"Tri tuyet doi cua so nguyen (long int) "<<Y<<" la" 
16: <<MyAbs(Y)<<endl; 

17: cout<<"Tri tuyet doi cua so thuc "<<Z<<" la" 

18: <<MyAbs(Z)<<endl; 


19: return 0; 


22: int MyAbs(int X) 
23:4 
24: return abs(X); 


25: + 


27: long MyAbs(long X) 
28: { 


29: return labs(X); 


30: } 

ol 

32: double MyAbs(double X) 
oof 4 

34: return fabs(X); 


35: } 


Hinh 2.19: Két qua cUa vi du 2.16 


Trinh bién dich dUa vao su khac nhau vé s6 cac tham s6, ki€u cUa cac tham s6 dé céd 
thé xc dinh chinh xdc phién ban cai dat nao cua ham MyAbs() thich hgp vGi mét 
16nh goi ham dugc cho, chang han nhu: 


MyAbs(-7); //Goi ham int MyAbs(int) 

MyAbs(-71); //Goi ham long MyAbs(long) 

MyAbs(-7.5); //GQi ham double MyAbs(double) 

Qué trinh tim du@c ham duc da nang héa ciing 1a qua trinh dugc ding dé gidi quyét 
cac truOng hgp nhap nhang cUa C++. Chang han nhu néu tim thay mét phién ban 
dinh nghia nao d6 cua m6t ham dugc da nang héa ma cé kiéu df li€u cdc tham sO cla 
no tring vGi kiéu céc tham s6 da gGi tdi trong 1€nh goi ham thi phién ban ham do sé 
duoc goi. Néu khong trinh bién dich C++ sé goi dén phién ban nao cho phép chuyén 
kiéu dé dang nhat. 

MyAbs(‘c’); //GQi int MyAbs(int) 


MyAbs(2.34f); //GQi double MyAbs(double) 


Cac phép chuyén kiéu cé san s@ du@c uu tién hon cac phép chuyén kiéu ma ching ta 
tao ra (ching ta sé xem xét cdc phép chuyén kiéu tu tao 6 chuOng 3). 


Chung ta ciing cé thé lay dia chi cua mOt ham da duc da nang hoa sao cho bang mét 
cach nao do ching ta cé thé lam cho trinh bién dich C++ biét dugc chiing ta can lay 
dia chi cUa phién ban ham nao co trong dinh nghia. Chang han nhu: 

int (*pf1)(int); 

long (*pf2)(long); 

int (*pf3)(double); 

pf1 = MyAbs; //Tré dén ham int MyAbs(int) 

pf2 = MyAbs; //Tré dén ham long MyAbs(long) 


pf3 = MyAbs; //LOi!!! (khong co phién ban ham nao dé d6i sdnh) 


A 
Cac giGi han cua viéc da nang héa cac ham: 
Bat ky hai ham nao trong tap cdc ham da da nang phai cé céc tham sO khac nhau. 


Cac ham da nang héa v6i danh sach céc tham s6 cing kiéu chi dUa trén kiéu tra vé 
cUa ham thi trinh bién dich bao 10i. Chang han nhu, cac khai bdo sau 1a kh6ng hgp 1é: 


void Print(int X); 
int Print(int X); 
Khong c6 cach nao dé trinh bién dich nhan biét phién ban nao dugc goi néu gia tri 
tra vé bi bd qua. Nhu vay cdc phién ban trong viéc da nang hda phai cé su khac nhau 
it nhat vé kiéu hoac s6 tham s6 ma ching nhan dugc. 

Cac khai bao bang lénh typedef khong dinh nghia kiéu mi. Ching chi thay d6i tén 
gOi cua kiéu da co. Ching khéng anh hu@Gng tdi co ché da nang hda ham. Ching ta 
hay xem xét doan mad sau: 


typedef char * PSTR; 


void Print(char * Mess); 


void Print(PSTR Mess); 

Hai ham nay cé cing danh sach cdc tham s6, do dé doan ma trén sé phat sinh 106i. 
DOi vGi kiéu mang va con trd dugc xem nhu d6ng nhat d6i vGi su phan biét khac 

nhau gitfa cdc phién ban ham trong vic da nang héa ham. Chang han nhu doan ma 

sau se phat sinh l0i: 

void Print(char * Mess); 


void Print(char Mess[]); 


Tuy nhién, d6i vi mang nhiéu chiéu thi cé su phan biét gitta cdc phién ban ham 
trong viéc da nang héa ham, chang han nhu doan ma sau hgp 1é: 


void Print(char Mess[]); 
void Print(char Mess[][7]); 
void Print(char Mess[][9][42]); 


const va cac con tr6 (hay cac tham chiéu) co thé ding dé phan biét, chang han nhu’ 
doan ma sau hgp 1é: 


void Print(char *Mess); 


void Print(const char *Mess); 


Da nang héa cac todn tt (Operators overloading) : 

Trong ng6n net C, khi chung ta tu tao ra mOt kiéu di liéu mdi, chung ta thu hién 
cac thao tac lién quan dén kiéu df liéu dé thuOng théng qua cdc ham, diéu nay trd 
nén kh6éng thoai mai. 

[missing resource: javascript:if(confirm(‘http: ] 

1: #include <stdio.h> 

2: /* Dinh nghia sO phuc */ 

3: typedef struct 


4: { 


5: double Real; 

6: double Imaginary; 

7: }Complex; 

8: 

9: Complex SetComplex(double R,double [); 

10: Complex AddComplex(Complex C1,Complex C2); 
11: Complex SubComplex(Complex C1,Complex C2); 
12: void DisplayComplex(Complex C); 

13: 

14: int main(void) 

ieee | 


16: Complex C1,C2,C3,C4; 


18: C1 = SetComplex(1.0,2.0); 

19: C2 = SetComplex(-3.0,4.0); 

20:  printf(\nSo phuc thu nhat:"); 

21: DisplayComplex(C1); 

22:  printf(\nSo phuc thu hai:"); 

23: DisplayComplex(C2); 

24: C3 = AddComplex(C1,C2); //Hoi bat tién !!! 
25: C4= SubComplex(C1,C2); 

26: _printf("\nTong hai so phuc nay:"); 


27: DisplayComplex(C3); 


28: _ printf("\nHieu hai so phuc nay:"); 
29: DisplayComplex(C4); 


30: return 0; 


33: /* Dat gid tri cho mOt sO phUc */ 

34: Complex SetComplex(double R,double I) 

soe 

36: Complex Tmp; 

SVE 

38: Tmp.Real = R; 

39: Tmp.Imaginary = I; 

40: return Tmp; 

41: } 

42: /* COng hai s6 phic */ 

43: Complex AddComplex(Complex C1,Complex C2) 
44: { 

45: Complex Tmp; 

46: 

47: Tmp.Real = C1.Real+C2.Real; 

48: Tmp.Imaginary = C1.Imaginary+C2.Imaginary; 
49: return Tmp; 


50: } 


52: /* Trtr hai sO phUtc */ 
53: Complex SubComplex(Complex C1,Complex C2) 
54: { 


55: Complex Tmp; 


57: Tmp.Real = C1.Real-C2.Real; 
58: Tmp.Imaginary = Cl.Imaginary-C2.Imaginary; 


59: return Tmp; 


62: /* Hién thi sO phUtc */ 
63: void DisplayComplex(Complex C) 
64: { 


65: _ printf("(%. 11f,%. 11f)",C.Real,C Imaginary); 


66: } 


Hinh 2.20: Két qua cUa vi du 2.17 


Trong chuOng trinh 6 vi du 2.17, ching ta nhan thay vGi cdc ham vUa cai dat ding dé 
cOng va tri hai sO phUtc 1+2i va —3+4i; ngudi lap trinh hoan toan khéng thodi mai khi 


su dung bOi vi thuc chat thao tac cOng va trU 1a cdc todn tl chu khong phai 1a ham. 
Dé khac phuc yeu diem nay, trong C++ cho phép ching ta c6 the dinh nghia lai chic 
nang cUa cac todn tU di cé san mt cach tién Igi va tl nhién hon rat nhiéu. Dieu nay 
goi la da nang hoa toan tl. Khi dé chuong trinh 6 vi dy 2.17 duc viét nhu sau: 
[missing resource: javascript:if(confirm(‘http: ] 

1: #include <iostream.h> 

2: // Dinh nghia sO phUtc 

3: typedef struct 

4: { 

5: double Real; 

6: double Imaginary; 

7: }Complex; 

8: 

9: Complex SetComplex(double R,double J); 

10: void DisplayComplex(Complex C); 

11: Complex operator + (Complex C1,Complex C2); 


12: Complex operator - (Complex C1,Complex C2); 


14: int main(void) 
15: { 


16: Complex C1,C2,C3,C4; 


18: C1 = SetComplex(1.0,2.0); 


19: C2 = SetComplex(-3.0,4.0); 


20: cout<<"\nSo phuc thu nhat:"; 

21: DisplayComplex(C1); 

22: cout<<"\nSo phuc thu hai:"; 

23: DisplayComplex(C2); 

24: C3=C1+ C2; 

25: C4=C1- C2; 

26: cout<<"\nTong hai so phuc nay:"; 
27: DisplayComplex(C3); 

28: cout<<"\nHieu hai so phuc nay:"; 
29: DisplayComplex(C4); 


30: return 0; 


33: //Dat gid tri cho m6t s6 phtc 

34: Complex SetComplex(double R,double I) 
Sloe | 

36: Complex Tmp; 

ov: 

38: Tmp.Real = R; 

39: Tmp.Imaginary = I; 

40: return Tmp; 

41: } 


42: 


43 


44 


50: 


: //C6ng hai s6 phttc 


: Complex operator + (Complex C1,Complex C2) 
Pa 
Complex Tmp; 
Tmp.Real = C1.Real+C2.Real; 
Tmp. Imaginary = C1.Imaginary+C2. Imaginary; 
return Tmp; 
} 
://Trtt hai sO phttc 
: Complex operator - (Complex C1,Complex C2) 
BA 
Complex Tmp; 
Tmp.Real = C1.Real-C2.Real; 
Tmp. Imaginary = C1.Imaginary-C2.Imaginary; 
return Tmp; 
oa 
: //Hién thi s6 phttc 


: void DisplayComplex(Complex C) 
a 


66: cout<<"("<<C.Real<<","<<C.Imaginary<<")"; 


67: } 


Hinh 2.21: Két qua cUa vi du 2.18 

Nhu vay trong C++, cdc phép toan trén cac gid tri ki€u s6 phUtc dugc thuc hién bang 
cac toan tl’ toan hoc chuan cht khong phai bang cac tén ham nhu trong C. Chang 
han ching ta co 1énh sau: 

C4 = AddComplex(C3, SubComplex(C1,C2)); 

thi 6 trong C++, ching ta cé 1énh tung Ung nhu sau: 

C4 = C3 + Cl - C2; 

Ching ta nhan thay rang ca hai 1énh déu cho cing két qua nhung 1énh cla C++ thi 
dé hiéu hon. C++ lam duc diéu nay bang cach tao ra cdc ham dinh nghia cach thuc 
hién cUa m6t toan tU cho cac kiéu dtr liéu ty dinh nghia. M6t ham dinh nghia mét 


todn tl c6é cu phap sau: 


data_type operator operator_symbol ( parameters ) 


Trong do: data_type: Kiéu tra vé. 
operator_symbol: Ky hiéu cua toan tu. 


parameters: Cac tham sO (néu C6). 


Trong chuOng trinh vi du 2.18, todn tU’ + 1a todn tl’ g6m hai todn hang (goi 1a toan tt 
hai ng6i; todn tl’ mOt ng6i 1a todn tr chi cé mOt todn hang) va trinh bién dich biét 
tham sO dau tién 1a 6 bén trai todn tUr, con tham sO thu hai thi 6 bén phai cUa toan tU. 
Trong truOng hop lap trinh vién quen thu6c vGi cach goi ham, C++ van cho phép 
bang cach viét nhu sau: 


C3 = operator + (C1,C2); 

C4 = operator - (C1,C2); 

CAc todn tl’ duoc da nang héa sé dudc lUa chon bdi trinh bién dich ciing theo cach 
thUc tuOng tu nhu viéc chon IVa gilfa cdc ham duQc da nang héa 1a khi gap m6t todn 
tu lam viéc trén cdc kiéu khong phai 1a kiéu c6 san, trinh bién dich sé tim m6t ham 
dinh nghia cUa todn tUf nao dé cé cdc tham sO d6i sdnh vi cdc todn hang dé ding. 
Ching ta sé tim hiéu ky vé viéc da nang hda cac todn tU trong chuong 4. 

Cac giGi han cua da nang héa toén tu: 


Ching ta khong thé dinh nghia cdc todn tr mdi. 


Hau hét cac todn tl’ cua C++ déu c6 thé dudc da nang héa. Cac todn tt? sau khong 
dugdc da nang héa la : 


Toantt) Ynghia 


Toan tl dinh pham vi. 

oe Truy cap dén con tro 1a truOng cUa struct hay thanh vién cUa class. 
Truy cap dén truOng cUa struct hay thanh vién cUa class. 

23 Toan tUr diéu kién 

sizeof 


va chung ta cting khéng thé da nang hoa bat ky ky hiéu tién xt ly nao. 


Chiing ta khong thé thay d6i tht? tu Uu tién cUa m6t todn tt hay khéng thé thay d6i 
sO cdc todn hang cUa no. 


Ching ta khéng thé thay d6i y nghia cUa cac toan tu khi dp dung cho cac ki€u c6 
san. 


Da nang hoa cac todn tlt khong thé cé cdc tham sO co gid tri mac dinh. 


Cac toan tl’ cé thé da nang hoa: 


e - m i % A 

! = 2 > += a 
A= &= |= ae >> <<= 
= eS RE | ++ ag 

0 0] new delete & 

~ k= /= %= >S>= == 
l= = ->* 


CAc todn tl’ dudc phan loai nhu sau : 

Cac todn tl’ mt ngéi : * & ~ | ++ -- sizeof (data_type) 
Cac todn tl nay dugc dinh nghia chi cé mét tham sO va phai tra vé m6t gia tri cing 
kiéu vGi tham s6 cUa ching. D6i vGi ton tU sizeof phai tra vé mOt gia tri kiéu size_t 
(dinh nghia trong stddef.h) 


Todn tlt (data_type) du@c ding dé chuyén d6i kiéu, n6 phai tra vé mt gia tri cd 
kiéu 1a data_type. 


Cac todn tU hai ng6i: * / % + - >> <<>< 


>= <= == I= & |A &&|| 


Cac todn ttf nay duc dinh nghia cé hai tham s6. 
Cac phép gan: = += -= *= /= %= >>= <<= A= |= 


Cac toan tl’ gan duc dinh nghia chi cd m6t tham s6. Khong cé gidi han vé kiéu cua 
tham s6 va kiéu tra vé cUa phép gan. 


Todn tUr lay thanh vién : -> 
Todn tl lay phan tt? theo chi s6: [] 
Toan tl goi ham: () 

BAI TAP 

@ 


Bai 1: Hay viét lai chuong trinh sau bang cach sUr dung lai céc dong nhap/xuat trong 
Cr, 


/* ChuOng trinh tim mau chung nho nhat */ 
#include <stdio.h> 

int main() 

t 

int a,b,i,min; 

printf("Nhap vao hai so:"); 
scanf("%d%d",&a,&b); 

min=a>b?b:a; 

for(i = 2;i<min;++i) 

if (((a%i)==0)&&((b%i)==0)) break; 
if(i==min) { 

printf(""Khong co mau chung nho nhat"); 


return 0; 


} 

printf("Mau chung nho nhat la %d\n",i); 
return 0; 

} 

a 


Bai 2: Viét chuOng trinh nhap vao sO nguyén duong h (2<h<23), sau d6 in ra cdc tam 
gidc c6é chiéu cao 1a h nhu cac hinh sau: 


* 
* 
* 
* 
* 
iw 


* 

* 
* * € * 
*¥ * € ® F 
*¥ * *€ * 


@ 


Bai 3: M6t tam gidc vu6ng c6 thé cé tat ca cdc canh la cdc s6 nguyén. Tap cUa ba s6 
nguyén cUa cdc canh cUa m6t tam gidc vudng dudc gQi 1a bd ba Pitago. Dé 1a tong 
binh phuong cUa hai canh bang binh phuong cUa canh huyén, chang han b6 ba 
Pitago (3, 4, 5). Viét chUOng trinh tim tat ca cdc b6 ba Pitago nhu thé sao cho tat ca 
cac canh khong qua 500. 


@ 


Bai 4: Viét chuOng trinh in bang cUa céc s6 tl 1 dén 256 duGi dang nhi phan, bat 
phan va thap luc phan tuong Ung. 


& 


Bai 5: Viét chuOng trinh nhap vao m6t sO nguyén duOng n. Kiém tra xem sO nguyén 
n co thu6c day Fibonacci khéng? 


@ 


Bai 6: Viét chUOng trinh nhan hai ma tran Amxn va Bnxp. MOi ma tran du@c cap phat 
dOng va cac gid tri cUa ching phat sinh ngau nhién (VGi m, n va p nhap tU ban phim). 


@ 


Bai 7: Viét chung trinh tao mOt mang mOt chiéu d6ng cé kich thuGc 1a n (n nhap tl 
ban phim). Cac gia tri cua mang nay du@c phat sinh ngau nhién trén doan [a, b] vGia 
va b déu nhap tU ban phim. Hay tim s6 duong nho nhat va s6 4m 16n nhat trong 
mang; néu khéng c6 s6 duong nho nhat hoac s6 4m 16n nhat thi xuat thong bao 
"khong c6é s6 duOng nho nhat" hoac "khéng c6é sO 4m 16n nhat". 


23 


Bai 8: Anh (chi) hay viét mOt ham tinh binh phuong cla m6t sO. Ham sé tra vé gid 
tri binh phuong cUa tham sO va cé kiéu cing kiéu vGi tham sO. 


a 


Bai 9: Trong ngén ngf C, chting ta cd ham chuy€n d6i m6t chudi sang s6, tity thudc 
vao dang cUa chuOi chiing ta c6é cdc ham chuyén d6i sau : 


a 
int atoi(const char *s); 


Chuyén d6i mét chudi s thanh s6 nguyén kiéu int. 


long atol(const char *s); 


Chuyén d6i m6t chuGi s thanh s6 nguyén kiéu long. 


rT 
double atof(const char *s); 
Chuyén d6i mét chudi s thanh s6 thuc kiéu double. 


Anh (chi) hay viét m6t ham cé tén 1a aton (ascii to number) dé chuyén d6i chudi sang 
cdc dang s6 tuong Ung. 


23 


Bai 10: Anh chi hay viét cdc ham sau: 


Ham ComputeCircle() dé tinh dién tich s va chu vi c cua mOt dung tron ban kinh r. 
Ham nay co prototype nhu sau: 


void ComputeCircle(float & s, float &c, float r = 1.0); 


Ham ComputeRectangle() dé tinh dién tich s va chu vi p cUa m6t hinh chff nhat c6é 
chiéu cao h va chi€u r6ng w. Ham nay cé prototype nhu sau: 


void ComputeRectangle(float & s, float &p, float h = 1.0, float w = 1.0); 


Ham ComputeTriangle() dé tinh dién tich s va chu vi p cUa m6t tam gidc c6 ba canh 
a,b va c. Ham nay co prototype nhu sau: 


void ComputeTriangle(float & s, float &p, float a = 1.0, float b = 1.0, float c = 1.0); 


Ham ComputeSphere() dé tinh thé tich v va dién tich bé mat s cUa m6t hinh cau c6é 
ban kinh r. Ham nay c6 prototype nhu sau: 


void ComputeSphere(float & v, float &s, float r = 1.0); 


Ham ComputeCylinder() dé tinh thé tich v va dién tich bé mat s cUa m6t hinh tru c6é 
ban kinh r va chiéu cao h. Ham nay co prototype nhu sau: 


void ComputeCylinder(float & v, float &s, float r= 1.0 , float h = 1.0); 
®@ 


Bai 11: Anh (chi) hay viét thém hai todn tt? nhan va chia hai s6 phUfc 6 vi dy 2.18 cua 
chuong 2. 


@ 

Bai 12: MOt cau triic Date chUfa ngay, thang va nim nhu sau: 
struct Date 

{ 

int Day; //C6 gidtritu1 31 

int Month; //C6 giatritu1 12 

int Year; //Biéu dién bang 4 chit sO. 

bs 


Anh (chi) hay viét cdc ham dinh nghia cdc todn tl’: + - > >= < <= == != trén cau triic 
Date nay. 


& 


Bai 13: M6t cau tric Point3D biéu dién toa d6 cUa mét diém trong kh6ng gian ba 
chiéu nhu sau: 


struct Point3D 


{ 

float X; 
float Y; 
float Z; 
iF 


Anh (chi) hay viét cdc ham dinh nghia cac toan tl’: + - == != trén cau tric Point3D 
nay. 


a 

Bai 14: M6t cau tric Fraction ding dé chUfa mét phan s6 nhu sau: 
struct Fraction 

{ 

int Numerator; //TU s6 

int Denominator; //Mau s6 

i 

Anh (chi) hay viét cdc ham dinh nghia cdc todn tl: 
+-#/>>=<<=s= I= 

trén cau tric Fraction nay. 


+ 


L6p va d6éi tuong 
Phan nay trinh bay vé 16p va d6i tugng 


DAN NHAP 


Bay gid chung ta bat dau tim hiéu vé lap trinh huGng d6i tudng trong 
C++. Trong cdc phan sau, ching ta cting tim hiéu vé cac ky thuat cla 
thiét ké huGng d6i tung (Object-Oriented Design OOD): Ching ta phan 
tich mOt van dé cu thé, xac dinh cdc d6i tung nao can dé cai dat hé 
thong, xdc dinh cdc thu6c tinh nao ma d6i tugng phai cd, xdc dinh hanh vi 
nao ma di tu@ng can dua ra, va chi r6 1am thé nao cdc d6i tudng can 
tuOng tac vGi d6i tuong khac dé thuc hién cdc mUc tiéu tOng thé cua hé 
thong. 


Chiing ta nhac lai cac khai niém va thuat ngtf chinh cUa dinh huGng d6i 
tung. OOP dong goi dU li€u (cdc thu6c tinh) va cdc ham (hanh vi) thanh 
g6i goi la cac dOi tuong. DU li€u va cdc ham cUa dOi tudng cé su lién hé 
mat thiét vGi nhau. Cac d6i tudng cé cdc dac tinh cUa viéc che dau thong 
tin. Diéu nay nghia 1a mac du céc Oi tugng cd thé biét lam thé nao lién 
lac vGi d6i tudng khac thong qua cac giao dién hoan toan xéc dinh, binh 
thuOng cdc d6i tugng kh6ng dudc phép biét lam thé nao cdc d6i tudng 
khac du@c thu thi, cdc chi ti€t cUla su’ thi hanh duc dau bén trong cdc 
d6i tuong. 


Trong C va caéc ng6n ng@f lap trinh thu tuc, lap trinh cé khuynh hudéng 
dinh huGng hanh d6ng, trong khi y tung trong lap trinh C++ 1a dinh 
huGng di tuong. Trong C, don vi cUa lap trinh 1a ham; trong C++, don vi 
cUa lap trinh 1a 1p (class) . 


Cac lap trinh vién C tap trung vao viét cdc ham. Cac nhém cla caéc hanh 
d6ng ma thuc hién vai cong viéc dugc tao thanh caéc ham, va céc ham 
du@c nhém thanh cac chuong trinh. DU liéu thi rat quan trong trong C, 
nhung quan diém 1a dt? liéu t6n tai chinh trong viéc h6 tr¢ céc hanh dOng 
ma ham thuc hién. Cac d6ng tr trong mOt hé thOng gitip cho lap trinh 
vién C xdc dinh tap cdc ham ma sé hoat d6ng cing vi viéc thuc thi hé 
thong. 


Cac lap trinh vién C++ tap trung vao viéc tao ra "cac kiéu do ngudi ding 
dinh nghia" (user-defined types) goi la cdc 6p. Cac 16p cling dudc tham 
chiéu nhu "cdc kiéu do lap trinh vién dinh nghia" (programmer-defined 
types). M6i IGp chtfa dif liéu ciing nhu tap cdc ham ma xt ly df li€u. Cac 
thanh phan d@ li€u cUa m6t 16p dugc goi la "cdc thanh vién dt liéu" 
(data members). Cac thanh phan ham cUa m6t l6p dugc goi la "cdc ham 
thanh vién" (member functions). GiOng nhu thuc thé cUa kiéu cé san nhu 
int dugc goi la m6t bién, mOt thuc thé cUa kiéu do ngudi ding dinh 
nghia (nghia la m6t 16p) dudc goi la mOt d6i tung. Cac danh tU trong 
mt hé thOng gitip cho lap trinh vién C++ xéc dinh tap cdc I6p. Cac I6p 
nay duc str dung dé tao cac di tugng ma sé sé hoat dOng cing voi 
viéc thu thi hé thong. 


Cac 16p trong C++ dudc tién héa tu nhién cUa khai niém struct trong C. 
TruGc khi tién hanh viéc trinh bay cdc 16p trong C++, chiing ta tim hiéu 


vé cau tric, va chiing ta x4y dung m6t kiéu do ngudi ding dinh nghia 
dua trén mOt cau tric. 


CAI DAT MOT KIEU DO NGUOI DUNG DINH NGHiA VOI 
MOT struct 


[missing_resource: javascript:if(confirm(‘http:] 
#include <iostream.h> 

struct ‘Time 

{ 

int Hour; // 0-23 

int Minute; // 0-59 

int Second; // 0-59 


}; 


void PrintMilitary(const Time &); //prototype 
void PrintStandard(const Time &); //prototype 
int main() 

{ 

Time DinnerTime; 

//Thiet lap cac thanh vien voi gia tri hop le 
DinnerTime.Hour = 18; 

DinnerTime.Minute = 30; 

DinnerTime.Second = 0; 

cout << "Dinner will be held at "; 
PrintMilitary(DinnerTime); 

cout << " military time," << endl << "which is "; 
PrintStandard(DinnerTime); 

cout << " standard time." << endl; 

//Thiet lap cac thanh vien voi gia tri khong hop le 
DinnerTime.Hour = 29; 

DinnerTime.Minute = 73; 

DinnerTime.Second = 103; 

cout << endl << "Time with invalid values: "; 


PrintMilitary(DinnerTime); 


cout << endl; 

return 0; 

} 

//In thoi gian duoi dang gio quan doi 

void PrintMilitary(const Time &T) 

{ 

cout << (CL Hour< 107 "0" 2°") << LHour<<":" 
<< (T.Minute < 10 ? "0" : "") << T.Minute << ":" 
<< (T.Second < 10 ? "0": '"") << T.Second; 

} 

//In thoi gian duoi dang chuan 

void PrintStandard(const Time &T) 

{ 

cout << ((T.Hour == 12) ? 12 : T.Hour % 12) 

<< ":" << (T.Minute < 10 ? "0": "") << T.Minute 
<< ":" << (T.Second < 10 ? "0": "") << T.Second 
<< (T.Hour < 12?" AM": " PM"); 


} 


Hinh 3.1: Két qua cUa vi du 3.1 


Co m6t vai han ché khi tao cac kiéu dt liéu m6i vi céc cau triic 6 phan 
trén. Khi viéc khGi tao khong dudc yéu cau, c6 thé cé dt li€u chua khdi 
tao va cdc van dé nay sinh. Ngay ca néu dt liéu duc khGi tao, né cé 
thé khdi tao kh6ng chinh xac. Cac gia tri khong hgp 16 cé thé du@c gan 
cho cac thanh vién cUa mt cau tric bi vi chUOng trinh trUc ti€p truy 
cap dtr li€u. Chang han 6 vi du 3.1 6 dong 23 dén dong 25, chuong trinh 
gan cac gia tri khong hop 1é cho di tudng DinnerTime. Néu viéc cai dat 
cUa struct thay d6i, tat ca cdc chUOng trinh st? dung struct phai thay d6i. 
Diéu nay do lap trinh vién trUc ti€ép thao tac kiéu df liéu. Khong c6é "giao 
dién" dé bao dam 1p trinh vién str dung dt liéu chinh xac va bao dam 
dt liéu con lai 6 trang thai thich hop. Mat khac, cau tric trong C khong 
thé duc in nhu m6t don vi, ching dugc in khi cdc thanh vién du@c in. 
Cac cau tric trong C khéng thé so sdnh vGi nhau, ching phai dudc so 
sdnh thanh vién vi thanh vién. 


Phan sau cai dat lai cau tric Time 6 vi du 3.1 nhu m6t I6p va ching 
minh m6t sO thudn lgi dé viéc tao ra cai goi 1a cdc kiéu dt liéu trttu 
tuOng (Abstract Data Types — ADT) nhu cdc I6p. Ching ta sé thay rang 
cac 16p va cac cau tric cé thé stv dung gan nhu giOng nhau trong C++. SU 
khac nhau giUa chting 1a thu6c tinh truy cap cac thanh vién. 


CAI DAT MOT KIEU DU LIEU TRUU TUONG VOI MOT 
LOP 

Cac 16p cho phép 1ap trinh vién m6 hinh cac d6i tung ma cé cac thudc 
tinh (biéu dién nhu cdc thanh vién dt? liéu — Data members) va cac hanh vi 
hoac cac thao tac (biéu dién nhu cdc ham thanh vién — Member functions). 
Cac kiéu chtfa cdc thanh vién dtr liéu va cdc ham thanh vién du@c dinh 
nghia théng thuOng trong C++ su’ dung tur khda class, c6 ci phap nhu sau: 


class <class-name> 

{ 

<member-list> //Than cUa 16p 

he 

Trong do: 

class-name: tén 16p. 

member-list: dac ta cdc thanh vién diff liéu va cdc ham thanh vién. 

Cac ham thanh vién déi khi duc gqi la cdc phuOng thUc (methods) trong 
cdc ng6n ng lap trinh huGng d6i tudng khac, va duc dua ra trong viéc 
dap Ung cdc message gi tdi mOt ddi tudng. MOt message tuOng Ung voi 
viéc goi ham thanh vién. 


Khi m6t l6p dugc dinh nghia, tén 16p c6é thé dudc str dung dé khai bao 
di tuOng cUa I6p theo ci phap sau: 


<class-name> <object-name>; 

Chang han, cau tric Time sé dugc dinh nghia duGi dang 6p nhu sau: 
class Time 

{ 

public: 

Time(); 

void SetTime(int, int, int) 

void PrintMilitary(); 


void PrintStandard() 


private: 

int Hour; // 0 - 23 
int Minute; // 0 - 59 
int Second; // 0 - 59 
} 


Trong dinh nghia 16p Time chUa ba thanh vién dU liéu 14 Hour, Minute va 
Second, va citing trong I6p nay, chting ta thay cdc nhan public va private 
duc goi la cdc thu6c tinh xdc dinh truy cap thanh vién (member access 
specifiers) gQi tat 1a thu@c tinh truy cap. 


Bat ky thanh vién df liéu hay ham thanh vién khai bao sau public cé thé 
duQc truy cap bat ky noi nado ma chUOng trinh truy cap dén mét ddi 
tuOng cUa I6p. Bat ky thanh vién dtr li€u hay ham thanh vién khai bdo sau 
private chi cé thé dugc truy cap bdi cdc ham thanh vién cla IGp. Cac 
thu6c tinh truy cap luén lu6n két thiic vGi dau hai cham (:) va c6 thé xuat 
hién nhiéu lan va theo tht ty bat ky trong dinh nghia l6p. Mac dinh 
thu6c tinh truy cap 1a private. 


Dinh nghia lp chUfa cdc prototype cUa bOn ham thanh vién sau thu@c tinh 
truy cap public la Time(), SetTime(), PrintMilitary() va PrintStandard(). D6 
1a cdc ham thanh vién public (public member function) hoac giao dién 
(interface) cua I6p. Cac ham nay sé dudc su dung bdi cac client (nghia 1a 
cac phan cUa mOt chuoOng trinh ma la cdc ngUOi ding) cUa I6p xU ly dt 
liéu cUa 16p. C6 thé nhan thay trong dinh nghia 16p Time, ham thanh vién 
Time() c6é cting tén vGi tén 16p Time, no dudc goi la ham xay dung 
(constructor function) cUa 16p Time. 


MOt constructor 14 mOt ham thanh vién dac biét ma khGi d6ng cdc thanh 
vién di liéu cua mdt ddi tudng cUa 6p. MOt constructor cua 16p dudc 
gi tu dng khi d6i tuong cUa I6p dé dudc tao. 


Thong thuOng, cac thanh vién df liéu dudc liét ké trong phan private cUa 
m6t 16p, con cdc ham thanh vién duc liét ké trong phan public. Nhung 
c6 thé c6é cdc ham thanh vién private va thanh vién df liéu public. 


Khi 16p duc dinh nghia, n6 cé thé st? dung nhu mot kiéu trong phan 
khai bao nhu sau: 


Time Sunset, // DOi tudng cUla 16p Time 

ArrayTimes[5], // Mang cac d6i tuodng cla 16p Time 

*PTime, // Con tro tro dén mt ddi tudng cUa 16p Time 

&DinnerTime = Sunset; // Tham chiéu dén m6t d6i tuodng cUa 16p Time 


[missing resource: javascript:if(confirm(‘http:][missing resource: 
javascript:if(confirm(‘http: ] 


1: #include <iostream.h> 
Ze 

3: class Time 

A: { 


5: public: 


op) 


: Time(); //Constructor 


NI 


: void SetTime(int, int, int); //Thiét la p Hour, Minute va Second 
8: void PrintMilitary(); //In thi gian dui dang gid quan ddi 

9: void PrintStandard(); //In thoi gian duGi dang chuan 

10: private: 


11: int Hour; // 0 - 23 


1 


133 


14: 


15: 


16: 


17: 


18: 


19: 


20: 


21: 


22: 


23: 


24: 


25: 


26. 


27: 


28: 


29: 


30: 


31: 


int Minute; // 0 - 59 
int Second; // 0 - 59 


je 


//Constructor khGi tao mOi thanh vién DL v6i gia tri zero 

//Bao dam tat ca cdc d6i tuong bat dau 6 mét t.thai thich hop 
Time::Time() 

{ 

Hour = Minute = Second = 0; 


} 


//Thiét lap mOt gia tri Time mdi sUf dung gid quanddi 
//Thutc hién viéc kiém tra tinh h@p 1é trén cac gia tri dir liéu 
//Thiét lap cac gid tri khong hop 16 thanh zero 
void Time::SetTime(int H, int M, int S) 
{ 

Hour = (H >= 0 && H < 24) 2H: 0; 

Minute = (M >= 0 && M < 60) ?M: 0; 


Second = (S >= 0 && S < 60) ?'S: 0; 


52: 
33: //In thoi gian dui dang gid quan doi 


34: void Time::PrintMilitary() 


ctaeenl 
36. cout<= (Hour< 102" 0? ""). << Hour <<" 
oF << (Minute < 10 ?'"0":"") << Minute << ":" 


38: << (Second < 10 ? "0": "") << Second; 

Che bee 

40: 

A1: //In thoi gian duGi dang chuan 

42: void Time::PrintStandard() 

43: { 

44: cout << ((Hour == 0 || Hour == 12) ? 12 : Hour % 12) 
44: << ":" << (Minute < 10 ?"0":'"") << Minute 
AS: << ":" << (Second < 10 ? "0" : "") << Second 
A6: << (Hour < 12?" AM": " PM"); 

48: } 

49: 

50: int main() 


ot lee | 


52: 


Bo: 


54: 


55: 


56: 


57: 


58: 


59: 


60: 


61: 


62: 


63: 


64: 


65: 


66: 


67: 


68: 


69: 


70: 


71: 


Time T; //DOi tuOng T cUa 16p Time 


cout << "The initial military time is "; 
T.PrintMilitary(); 
cout << endl << "The initial standard time is "; 


T.PrintStandard(); 


T.SetTime(13, 27, 6); 

cout << endl << endl << "Military time after SetTime is "; 
T.PrintMilitaryQ); 

cout << endl << "Standard time after SetTime is "; 


T.PrintStandard(); 


T.SetTime(99, 99, 99); //Thtr thiét lap gia tri khong hop 1é 

cout << endl << endl << "After attempting invalid settings:" 
<< endl << "Military time: "; 

T.PrintMilitaryQ); 

cout << endl << "Standard time: "; 

T.PrintStandard(); 


cout << endl; 


72: return 0; 


For} 


Hinh 3.2: Két qua cua vi du 3.2 


Trong vi du 3.2, chuOng trinh thuyét minh m6t d6i tung cla l6p Time 
gQi la T (dong 52). Khi dé constructor cua 16p Time tu d6ng goi va rd 
rang khdi tao mOi thanh vién dt? liéu private 1a zero. Sau d6 thdi gian 
dugc in duGi dang gid quan déi va dang chudn dé xac nhan cac thanh 
vién nay duGc kh@i tao thich hop (dong 54 dén 57). Ké tdi thoi gian 
duc thiét lap bang cach sl dung ham thanh vién SetTime() (dong 59) va 
thOi gian lai duc in O hai dang (dong 60 dén 63). Cudi citing ham thanh 
vién SetTime() (dong 65) thf thiét lap cc thanh vién dt li€u vGi cdc gid 
tri khong hgp 16, va thoi gian lai dudc in 6 hai dang (dong 66 dén 70). 


Chiing ta nhan thay rang, tat ca cdc thanh vién dif liéu cua m6t l6p 
kh6éng thé khdi tao tai noi ma ching dugc khai bdo trong than I6p. Cac 
thanh vién df liéu nay phai dudc khdi tao bdi constructor cUa 16p hay 
chiing co thé gan gia tri bdi cdc ham thiét lap. 


Khi m6t l6p duc dinh nghia va cdc ham thanh vién cUa no dugc khai 
bao, céc ham thanh vién nay phai duc dinh nghia. MOi ham thanh vién 
cUa I6p c6é thé dugc dinh nghia trUc tiép trong than 16p (hién nhién bao 


gOm prototype ham cUa 6p), hodc ham thanh vién c6 thé du@c dinh nghia 
sau than 16p. Khi mOt ham thanh vién du@c dinh nghia sau dinh nghia 16p 
tuOng Ung, tén ham dudc dat truGc bdi tén 16p va todn tU dinh pham vi 
(::). Chang han nhu 6 vi du 3.2 g6m cac dong 18, 26, 34 va 42. BGi vi cdc 
16p khac nhau cé thé cé cdc tén thanh vién giéng nhau, toan tl’ dinh pham 
vi "rang budc" tén thanh vién tGi tén 16p dé nhan dang cac ham thanh vién 
cUa m6t I6p. 


Mac du m6t ham thanh vién khai bdo trong dinh nghia m6t 16p c6 thé dinh 
nghia bén ngoai dinh nghia I6p nay, ham thanh vién d6 van con bén trong 
pham vi cUa I6p, nghia 1a tén cUa né chi dudc biét tdi cdc thanh vién khac 
cUa 6p ngoai trl tham chiéu thong qua m6t d6i tudng cUa 16p, mdt tham 
chiéu tdi mét d6i tudng cUa 16p, hodc m6t con tro tro tdi mt di tuong 
cUa I6p. 


Néu m6t ham thanh vién du@c dinh nghia trong dinh nghia mOt I16p, ham 
thanh vién nay chinh la ham inline. Cac ham thanh vién dinh nghia bén 
ngoai dinh nghia m6t I6p cé thé 1a ham inline bang cach sU dung tl khdéa 
inline. 

Ham thanh vién cing tén vGi tén 16p nhung dat truGc 1a mdt ky tU nga (~) 
dudc goi la destructor cUa 6p nay. Ham destructor lam "c6ng viéc ni tro 


Zz 


két thuic" trén m6i d6i tugng cUa 6p truGc khi ving nhO cho di tuong 
dudc phuc héi bdi hé thong. 


[missing resource: javascript:if(confirm(‘http:][missing resource: 
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1: #include <iostream.h> 
2 

3: class Time 

A: { 


5: public: 


6: 


Time(Q); ; //Constructor 


7: void SetTime(int, int, int); //Thiét la p Hour, Minute va Second 


8: void PrintMilitary() // In thdi gian dudi dang gid quanddi 


9: 


10 


11: 


12: 


13: 


14: 


LS: 


16: 


7: 


18: 


19: 


20: 


21: 


22: 


23: 


24: 


ples 


{ 
‘cout << (Hour = 10:2 "0": 2") << Hour<< "2" 
<< (Minute < 10 ?"0":"") << Minute << ":" 
<< (Second < 10 ?'"0" : "") << Second; 
} 
void PrintStandard(); // In thoi gian duGi dang chudn 
private: 
int Hour; // 0 - 23 
int Minute; // 0 - 59 
int Second; // 0 - 59 
ie 
//Constructor khdi tao m6i thanh vién di li€u vGi gia tri zero 
//Bao dam t.ca cac d6i tugng bat dau 6 m6t trang thai thich hop 
Time::Time() 
{ 
Hour = Minute = Second = 0; 


} 


26: 


27: 


28° 


29: 


30: 


ot: 


pe: 


Oo: 


34: 


55: 


36: 


37: 


38: 


39: 


40: 


41: 


42: 


a3? 


44: 


45: 


#9; //Thiét lap m6t gia tri Time mGi sf dung gid quan déi 
#9; //T.hién viéc k.tra tinh hp 1é trén cac gid tri DL 

#9; //Thiét lap cdc gid tri khong h@p 1é thanh zero 

void Time::SetTime(int H, int M, int S) 

{ 

Hour = (H >= 0 && H < 24) ?H: 0; 

Minute = (M >= 0 && M < 60) ?M: 0; 

Second = (S >= 0 && S < 60) ?S: 0; 


} 


#9; //In thOi gian dui dang chuan 

inline void Time::PrintStandard() 

{ 

cout << ((Hour == 0 || Hour == 12) ? 12 : Hour % 12) 
<< ":" << (Minute < 10 ? "0": '"") << Minute 
<< ":" << (Second < 10 ? "0" : "") << Second 

<< (Hour < 12?" AM": " PM"); 


} 


46: 


47: 


48: 


49: 


50: 


5 


52: 


53: 


54: 


55: 


56: 


a7: 


58: 


59: 


60: 


61: 


62: 


63: 


64: 


65: 


int main() 
{ 


Time T; 


cout << "The initial military time is "; 
T.PrintMilitary(); 
cout << endl << "The initial standard time is "; 


T.PrintStandard(); 


T.SetTime(13, 27, 6); 
cout << endl << endl << "Military time after SetTime is "; 
T.PrintMilitary(); 

cout << endl << "Standard time after SetTime is "; 


T.PrintStandard(); 


T.SetTime(99, 99, 99); //Thtr thiét lap gid tri khong hop 1é 


cout << endl << endl << "After attempting invalid settings:" 


<< endl << "Military time: "; 
T.PrintMilitary(); 


cout << endl << "Standard time: "; 


66: T.PrintStandard(); 
67: cout << endl; 


68: return 0; 


69: } 


Hinh 3.3: Két qua cua vi du 3.3 


PHAM VI LOP VA TRUY CAP CAC THANH VIEN LOP 


Céc thanh vién dt li€u cUa mOt I6p (cdc bién khai bdo trong dinh nghia 
16p) va cdc ham thanh vién (cdc ham khai bdo trong dinh nghia 16p) thu6c 
vao pham vi cUa I6p. 


Trong m6t pham vi |6p, cdc thanh vién cUa 16p dudc truy cap ngay lap 
tUtc bGi tat ca cdc ham thanh vién cUa 16p d6 va c6é thé dudc tham chiéu 
m0t cach dé dang bdi tén. Bén ngoai mét pham vi 6p, cdc thanh vién cua 
16p dudc tham chiéu théng qua hodc m6t tén d6i tudng, mOt tham chiéu 
dén m6t d6i tugng, hodc m6t con tro tdi ddi tuong. 


Cac ham thanh vién cUa 16p cé thé dudc da nang hoa (overload), nhung 
chi bGi cdc ham thanh vién khac cUa l6p. Dé da nang héa mt ham thanh 
vien, don gian cung cap trong dinh nghia lop m0t prototype cho m0i 
phién ban cua ham da nang héa, va cung cap mot dinh nghia ham riéng 
biét cho mOi phién ban cUa ham. 


Cac ham thanh vién cé pham vi ham trong m6t 16p — cdc bién dinh nghia 
trong mt ham thanh vién chi dudc biét t6i ham dé. Néu mOt ham thanh 
vién dinh nghia m6t bién cing tén vGi tén mOt bién trong pham vi I6p, 
bién pham vi l6p du@c dau bdi bién pham vi ham bén trong pham vi 
ham. Nhu thé m6t bién bi dau cé thé dugc truy cap thong qua todn tr 
dinh pham vi. 


Cac toan tr duoc str dung dé truy cap cac thanh vién cla 16p dudc dong 
nhat vGi cdc toan tl sUr dung dé truy cap cdc thanh vién cUa cau tric. 
Toan tU la chon thanh vién dau cham (.) dudc két hop vGi m6t tén cua 
di tugng hay vGi mOt tham chiéu tdi m6t d6i tung dé truy cap cac 
thanh vién cUa d6i tudng. Todn tl lua chon thanh vién mii tén (->)dudc 
kt hop vGi m6t con tré tro tdi m6t truy cap dé truy cap cac thanh vién 
cUa d0i tuong. 


[missing_resource: javascript:if(confirm(‘http:] 
1: #include <iostream.h> 
2: 


3: class Count 


4: { 
5: public: 
6: int X; 


7: void PrintQ) 


8: { 


9: 


10: 


11: 


cout << X << endl; 
} 
} 


12: 


13 


14: 


15: 


1G: 


17: 


: int main() 

{ 
Count Counter, //Tao d6i tuOQng Counter 
*CounterPtr = & Counter, //Con tro trd tdi Counter 


&CounterRef = Counter; //Tham chiéu t6i Counter 


18: 


19: 


20: 


21° 


cout << "Assign7 to X and Print using the object's name: "; 
Counter.X = 7; //Gan 7 cho thanh vién dU liéu X 


Counter.Print(); //GOi ham thanh vién Print 


22; 


23: 


24: 


25: 


cout << "Assign 8 to X and Print using a reference: "; 
CounterRef.X = 8; //Gan 8 cho thanh vién dU liéu X 


CounterRef.Print(); //GQi ham thanh vién Print 


26: 


27 


28: 


cout << "Assign 10 to X and Print using a pointer: "; 


CounterPtr->X = 10; // Gan 10 cho thanh vién dU liéu X 


29: CounterPtr->Print(); //GOi ham thanh vién Print 


30: return 0; 


31: } 


Hinh 3.4: Két qua cUa vi du 3.4 


DIEU KHIEN TRUY CAP TOI CAC THANH VIEN 


Cac thu6c tinh truy cap public va private (va protected ching ta sé xem xét 
sau) duoc su dung dé diéu khién truy cap ti cdc thanh vién dt liéu va 
cdc ham thanh vién cUa l6p. Ché dO truy cap mac dinh d6i vi 16p 1a 
private vi thé tat ca cdc thanh vién sau phan header cUa 16p va tru6c nhan 
dau tién 1a private. Sau mOi nhan, ché d6 ma dudc kéo theo bdi nhan do 
dp dung cho dén khi gap nhan ké tiép hoac cho dén khi gap dau méc 
phai (}) cUa phan dinh nghia Idp. Cac nhan public, private va protected cé 
thé dugc lap lai nhung cach ding nhu vay thi hiém c6 va cé thé gay kh6é 
hiéu. 


Cac thanh vién private chi c6é thé duc truy cap bdi cdc ham thanh vién 
(va cac ham friend) cUa 16p do. Cac thanh vién public cla 16p c6é thé dudc 
truy cap bdi bat ky ham nao trong chung trinh. 


Muc dich chinh cUa cac thanh vién public 1a dé biéu thi cho client cUa 16p 
m6t cai nhin cUa cac dich vu (services) ma l6p cung cap. Tap hdp nay 
cUa cac dich vu hinh thanh giao dién public cUa I6p. Cac client cua 16p 
khéng can quan taém lam thé nao 16p hoan thanh céc thao tac cUa n6d. Cac 


thanh vién private cUa I6p ciing nhu cdc dinh nghia cUa céc ham thanh 
vién public cua no thi khéng phai co thé truy cap tdi client cUa mOt I6p. 
Cac thanh phan nay hinh thanh su thi hanh cua 16p. 

[missing resource: javascript:if(confirm(‘http: ] 

#include <iostream.h> 

class MyClass 

{ 

private: 

int X, Y; 

public: 

void PrintQ); 

b 

void MyClass::Print() 

{ 

cout <<X<<Y<<endl; 

} 

int main() 

{ 

MyClass M; 

M.X = 3; 


M.Y =4; 


M.Print(); 
return 0; 
} 


Khi ching ta bién dich chuOng trinh nay, compiler phat sinh ra hai 16i tai 
hai dong 20 va 21 nhu sau: 


Hinh 3.5: Théng bao 160i cUa vi du 3.5 


ThuOc tinh truy cap mac dinh d6i vi cdc thanh vién cUa I6p 1a private. 
ThuOc tinh truy cap cac thanh vién cUla m6t 16p cé thé dude thiét lap r6 
rang 1a public, protected hodc private. ThuGc tinh truy cap mac dinh d6i 
vGi céc thanh vién cUa struct la public. Thu@c tinh truy cap cdc thanh vién 
cUa mOt struct cting cé thé dudc thiét lap ré rang 1a public, protected 
hoac private. 


Truy cap dén m6t dtr liéu private can phai du@c diéu khién cn than 
bi viéc su dung cUa caéc ham thanh vién, goi la cdc ham truy cap (access 
functions). 


CAC HAM TRUY CAP VA CAC HAM TIEN iCH 


Kh6ng phai tat ca cdc ham thanh vién déu 1a public dé phUc vy nhu b6 
phan giao dién cua m6t l6p. M6t vai ham con lai 1a private va phUc vu 
nhu cdc ham tién {ch (utility functions) cho cdc ham khac cUa I6p. 


Cac ham truy cap c6 thé doc hay hién thi df liéu. SU’ dung cac ham truy 
cap dé kiém tra tinh ding hoac sai cUa cdc diéu kién — cdc ham nhu thé 
thuOng duc goi la cdc ham khang dinh (predicate functions). MOt vi du 


cUa ham khang dinh la mét ham IsEmpty() cUa 16p container - mOt 16p cé 
kha nang giff nhiéu d6i tudng - gidng nhu mot danh sdch lién két, mt 
stack hay mOt hang doi. MOt chuOng trinh sé kiém tra ham IsEmpty() 
truGc khi thty doc mUc khac tr d6i tuong container. 

MOt ham tién ich kh6ng 14 mOt phan cUa m6t giao dién cUa I6p. HOn ntta 
no 1a m6t ham thanh vién private ma hO trd cdc thao tac cUa cdc ham thanh 
vién public. Cac ham tién fch khong du dinh duc sU dung bdi cdc client 
cUa I6p. 

[missing_resource: javascript:if(confirm(‘http:] 


1: #include <iostream.h> 


2: #include <iomanip.h> 


4: class SalesPerson 

= | 

6: public: 

7: SalesPerson(); //constructor 

8: void SetSales(int, double);//Ng.dting cung cap cac hinh cua 
9: #9; #9; //nhUing hang ban cUa m6t thang 

10: void PrintAnnualSales(); 

NT: 

12: private: 

13: double Sales[12]; //12 hinh cUa nhting hang ban hang thang 


14: double TotalAnnualSales(); //Ham tién ich 


ibaa os 

16: 

17: //Ham constructor khGi tao mang 

18: SalesPerson::SalesPerson() 

19-4 

20: for (int I = 0; I < 12; I++) 

21: Sales[I] = 0.0; 

222) 

23: 

24://Ham th.lap m6t trong 12 hinh cUa nhttng hang ban hang thang 
25: void SalesPerson::SetSales(int Month, double Amount) 
267 4 

27: if (Month >= 1 && Month <= 12 && Amount > 0) 

28: Sales[ Month - 1] = Amount; 

29: else 

30: cout << "Invalid month or sales figure" << endl; 

ale y 

a Pan 

33: //Ham tién ichdé tinh t6ng hang ban hang nam 


34: double SalesPerson::TotalAnnualSales() 


35: 


36: 


af: 


38: 


39: 


40: 


Al: 


42: 


43: 


44: 


45: 


46: 


a7: 


48: 


49: 


50; 


51: 


52: 


53: 


54: 


{ 

double Total = 0.0; 

for (int I = 0; I < 12; I++) 
Total += Sales|I]; 

return Total; 

} 

//In tong hang ban hang nam 


void SalesPerson::PrintAnnualSales() 

i 

cout << setprecision(2) 
<< setiosflags(ios::fixed | ios::showpoint) 
<< endl << "The total annual sales are: $" 


<< TotalAnnualSales() << endl; 


int main() 


{ 


SalesPerson S; 


5D. 


56: 


57: 


58: 


59: 


60: 


61: 


62: 


63: 


64: 


65: 


double salesFigure; 


for (int I = 1; I <= 12; I++) 

{ 

cout << "Enter sales amount for month "<< [I <<": "; 
cin >> salesFigure; 

S.SetSales(I, salesFigure); 

} 

S.PrintAnnualSales(); 


return 0; 


i 


Hinh 3.6: Két qua cua vi du 3.6 


KHOI DONG CAC DOI TUONG CUA LOP: 
CONSTRUCTOR 


Khi m6t d6i tugng duc tao, cac thanh vién cUa no cé thé dudc khdi tao 
boi mOt ham constructor. M6t constructor 14 mOt ham thanh vién vGi tén 
giOng nhu tén cUa l6p. Lap trinh vién cung cap constructor ma duc gOi 
tu déng mOi khi d6i tuong cUa 16p d6 dugc tao. Cac thanh vién dt liéu 
cUa mt l6p khéng thé dudc khdi tao trong dinh nghia cUa I6p. Hon nla, 
caéc thanh vién df& liéu phai duoc khdi d6ng hoac trong m6t constructor 
cUa I6p hoac cac gia tri cUa ching cé thé dugc thiét lap sau sau khi d6i 
tuOng dudc tao. Cac constructor khong thé m6 ta cac kiéu tra vé hoac 
cac gia tri tra vé. Cac constructor cé thé dudc da nang héa dé cung cap 
su da dang dé khdi tao cdc d6i tugng cUa I6p. 


Constructor c6 thé chUfa cdc tham s6 mac dinh. Bang cach cung cap cac 
tham sO mac dinh cho constructor, ngay ca néu khéng cé cac gia tri nao 
dudc cung cap trong mt constructor thi d6i tu@ng van dudc bao dam 
dé trong m6t trang thai pht hp vi cdc tham s6 mac dinh. MOt constructor 
cUa lap trinh vién cung cap ma hoac tat ca cdc tham sO cUa n6 C6 gia tri 
mac dinh hoac khong cé tham sO nao dug@c goi la constructor mac dinh 
(default constructor). Chi cé thé cé m6t constructor mac dinh cho m6i l6p. 
[missing resource: javascript:if(confirm(‘http: ] 

#include <iostream.H> 

class Time 

i 

public: 


Time(int = 0, int = 0, int = 0); //Constructor mac dinh 


void SetTime(int, int, int); 


void PrintMilitary(); 

void PrintStandard(); 

private: 

int Hour; 

int Minute; 

int Second; 

S53 

//Ham constructor de khoi dong du lieu private 
//Cac gia tri mac dinh la 0 

Time::Time(int Hr, int Min, int Sec) 

{ 

SetTime(Hr, Min, Sec); 

} 

//Thiet lap cac gia tri cua Hour, Minute va Second 
//Gia tri khong hop le duoc thiet lap la 0 

void Time::SetTime(int H, int M, int S) 

{ 

Hour = (H >= 0 && H < 24)? H: 0; 

Minute = (M >= 0 && M < 60) ?M: 0; 


Second = (S >= 0 && S < 60) ?S: 0; 


} 
//Hien thi thoi gian theo dang gio quan doi: HH:MM:SS 


void Time::PrintMilitary() 


{ 

cout << (Hour < 10°? “O52"") << Hour's<< 
<< (Minute < 10 ? "0": "") << Minute << ":" 
<< (Second < 10 ? "0" : "") << Second; 

} 


//Hien thi thoi gian theo dang chuan: HH:MM:SS AM (hoac PM) 
void Time::PrintStandard() 

{ 

cout << ((Hour == 0 || Hour == 12) ? 12 : Hour % 12) 
<< ":" << (Minute < 10 ? "0": "") << Minute 

<r Ss Second: < 10:2 °0" 2 "") <<.Second 

<< (Hour < 12?" AM": " PM"); 

} 

int main() 

i 

Time T1,T2(2),T3(21,34),T4(12,25,42),T5(27,74,99); 


cout << "Constructed with:" << endl << "all arguments defaulted:" << endl 
<< WoW, 


T1.PrintMilitary();cout << endl <<"'"; 
T1.PrintStandard(); 


cout << endl << "Hour specified; Minute and Second defaulted:" << endl 
me W “ 


T2.PrintMilitary();cout << endl <<" "; 
T2.PrintStandard(); 


cout << endl << "Hour and Minute specified; Second defaulted:" << endl 
raed W | 


T3.PrintMilitary();cout << endl <<""; 


T3.PrintStandard();cout << endl << "Hour, Minute, and Second specified:" 
<<endl<<" ae 


T4.PrintMilitary(); cout << endl <<"; 


T4.PrintStandard();cout << endl << "all invalid values specified:" << endl 
<< W . 


T5.PrintMilitary();cout << endl <<"'"; 

T5.PrintStandard();cout << endl; 

return 0; 

} 

Chuong trinh 6 vi du 3.7 khdi tao nam d6i tudng cUa 16p Time (6 dong 
52). DOi tuOng T1 vGi ba tham s6 lay gia tri mac dinh, d6i tudng T2 v6i 
m0t tham s6 dudc m6 ta, d6i tugng T3 vdi hai tham sO duc mé ta, ddi 


tung T4 vdi ba tham sO dudc mé ta va dOi tugng T5 vGi cdc tham s6 cé 
gid tri khong hgp 1é. 


Hinh 3.7: Két qua cua vi du 3.7 


Néu khéng cé constructor nao du@c dinh nghia trong m6t 16p thi trinh bién 
dich tao mOt constructor mac dinh. Constructor nay kh6ng thUc hién bat 
ky sy khdi tao nao, vi vay khi d6i tung dudc tao, né khéng bao dam dé 
trong mt trang thai pht hop. 


sU' DUNG DESTRUCTOR 


MOt destructor 14 mOt ham thanh vién dac biét cua mt 16p. Tén cua 
destructor d6i vGi mt 16p 1a ky tu’ nga (~) theo sau bdi tén I6p. 


Destructor cua mOt I6p dugc goi khi d6i tuong duc hUy bo nghia 1a khi 
su thuc hién chUOng trinh roi khdi pham vi ma trong d6 d6i tuong cua 
16p dé dugc khdi tao. Destructor khong thuc su hUy bd d6i tudng — nd 
thuc hién "céng viéc nGi tro két thtic" truGc khi hé thOng phuc hdi 
kh6éng gian b6 nhé cUa dOi tugng dé no c6 thé dudc str dung gilf cdc d6i 
tuong mdi. 


MOt destructor kh6ng nhan cac tham sO va khong tra vé gia tri. MOt I6p 
chi c6 duy nhat m6t destructor — da nang héa destructor 14 khong cho phép. 


Néu trong mOt 16p kh6ng c6 dinh nghia m6t destructor thi trinh bién dich 
s@ tao mOt destructor mac dinh khong lam gi ca. 


[missing_resource: javascript:if(confirm(‘http:] 
#include <iostream.h> 

class Simple 

{ private: 

int *X; 

public: 

Simple(); //Constructor 

~Simple(); //Destructor 

void SetValue(int V); 

int GetValue(); 

} 

Simple::Simple() 

{ X = new int; //Cap phat ving nhé cho X 

} 

Simple::~Simple() 

{ 

delete X; //Giai phong ving nhé khi di tuong bi hUy bo. 


} 


void Simple::SetValue(int V) 
{ 


int Simple::GetValue() 

{ 

return *X; 

} 

int main() 

{ 

Simple S; 

int X; 

cout<<"Enter a number:"; 
cin>>X; 

S.SetValue(X); 
cout<<"The value of this number:"<<S.GetValue(); 
return 0; 


} 


Hinh 3.8: Két qua cua vi du 3.8 


KHI NAO CAC CONSTRUTOR VA DESTRUCTOR DUOC 
GOI? 


Cac constructor va destructor dudc goi mdt cach tu d6ng. Thu tu cdc ham 
nay duc goOi phu thudc vao tht? tu trong d6 su thuc hién vao va rdi khdi 
pham vi ma cac d6i tuong duc khdi tao. M6t cach tOng quat, cdc 
destructor duc gQi theo thf tu nguOc vGi thf tu cUa cdc constructor 
duc goi. 


Céc constructor dudc goi cUa cdc di tugng khai bdo trong pham vi toan 
cUc truGc bat ky ham nao (bao g6m ham main()) trong file ma bat dau 
thuc hién. Cac destructor tuong Ung dudc goi khi ham main() két thiic 
hoac ham exit() duc goi. 


C4c constructor cUa céc d6i tung cUc bé tu déng dudc goi khi su thUc 
hién dén diém ma cac d6i tudng duc khai bdo. Cac destructor tuong 
Ung dudc goi khi cdc d6i tudng rdi khoi pham vi (nghia 1a khOi ma trong 
d6 ching dudc khai bdo). Cac constructor va destructor d6i vGi cdc d6i 
tuOng cuc bé tu dOng dudc goi mOi khi cdc d6i tugng vao va rdi khoi 
pham vi. 


Cac constructor dudc goi cUa cdc d6i tung cuc bé tinh (static) khi su 
thuc hién dén diém ma cac d6i tuong dugc khai bdo 1an dau tién. Cac 
destructor tuong Ung duc goi khi ham main() két thiic hodc ham exit() 
duc goi. 


[missing resource: javascript:if(confirm(‘http: ] 


#include <iostream.h> 


class CreateAndDestroy 

{ 

public: 

CreateAndDestroy(int); //Constructor 
~CreateAndDestroy(); //Destructor 

private: 

int Data; 

I 

CreateAndDestroy::CreateAndDestroy(int Value) 
{ 

Data = Value; 

cout << "Object " << Data <<" constructor"; 

} 

CreateAndDestroy::~CreateAndDestroy() 

{ 

cout << "Object " << Data << " destructor " << endl; 
} 

void Create(void); //Prototype 
CreateAndDestroy First(1); //Doi tuong toan cuc 


int main() 


{ 

cout <<" (global created before main)" << endl; 
CreateAndDestroy Second(2); //Doi tuong cuc bo 
cout <<" (local automatic in main)" << endl; 
static CreateAndDestroy Third(3); //Doi tuong cuc bo 
cout <<" (local static in main)" << endl; 
Create(); //Goi ham de tao cac doi tuong 
CreateAndDestroy Fourth(4); //Doi tuong cuc bo 
cout <<" (local automatic in main)" << endl; 
return 0; 

} 

//Ham tao cac doi tuong 

void Create(void) 

{ 

CreateAndDestroy Fifth(5); 

cout <<" (local automatic in create)" << endl; 
static CreateAndDestroy Sixth(6); 

cout <<" (local static in create)" << endl; 
CreateAndDestroy Seventh(7); 


cout <<" (local automatic in create)" << endl; 


} 


Chung trinh khai bao First 6 pham vi toan cUc. Constructor cua no dudc 
gOi khi chuOng trinh bat dau thc hién va destructor cUa no dugc goi hic 
chuOng trinh két thtic sau tat ca cdc d6i tung khdc dudc hUy bd. Ham 
main() khai bdo ba d6i tugng. Cac d6i tugng Second va Fourth 1a cdc d6i 
tung cuc bé tu dOng va di tuong Third 1a m6t d6i tudng cUc bé tinh. 
Cac constructor cla cdc d6i tung nay duc goi khi chUOng trinh thuc 
hién dén diém ma m6i d6i tugng dugc khai bao. Cac destructor cUa cac 
d6i tuong Fourth va Second dugc goi theo tht tu nay khi két thtic cUa 
main() dat dén. Vi d6i tuong Third 1a tinh, né ton tai cho dén khi chuong 
trinh két thic. Destructor cUa d6i tugng Third dudc goi truGc destructor 
cUa First nhung sau tat ca cdc d6i tudng khac dudc hUy bo. 


Ham Create() khai bao ba d6i tuong — Fifth va Seventh 1a cdc d6i tugng 
cUuc b6 tu dOng va Sixth 14 m6t d6i tuong cUc bé6 tinh. Cac destructor cUa 
cac d6i tuong Seventh va Fifth duoc goi theo tht ty nay khi két thiic cUa 
create() dat dén. Vi d6i tuong Sixth 1a tinh, né t6n tai cho dén khi 
chuOng trinh két thtic. Destructor cUa dOi tuong Sixth dudc goi truGc cdc 
destructor cUa Third va First nhung sau tat ca cdc d6i tudng khéc dugc 
huy bo. 


Hinh 3.9: Két qua cua vi du 3.9 


SU DUNG CAC THANH VIEN DU LIEU VA CAC HAM 
THANH VIEN 


Cac thanh vién dtr liéu private chi c6é thé dudc xt ly bdi cdc ham thanh 
vién (hay ham friend) cUa 16p. Cac 16p thuOng cung cap caéc ham thanh 
vién public dé cho phép cac client cUa 16p dé thiét lap (set) (nghia 1a 
"ghi") hodc lay (get) (nghia 1a "doc") cac gid tri cUa céc thanh vién dt 
liéu private. Cac ham nay thuOng khong can phai dudc goi "set" hay 
"set", nhung ching thuOng dat tén nhu vay. Chang han, mt l6p cd 
thanh vién dt liéu private cé tén InterestRate, ham thanh vién thiét lap gia 
tri cd tén 1a SetInterestRate() va ham thanh vién lay gia tri c6 tén 1a 
GetInterestRate(). Cac ham "Get" citing thuOng dudc goi la cdc ham chat 
van (query functions). 


Néu m6t thanh vién dtr liéu 1a public thi thanh vién dt liéu cé thé dudc 
doc hoac ghi tai bat ky ham nao trong chuOng trinh. Néu m6t thanh vién 
dt liéu 1a private, mOt ham "get" public nhat dinh cho phép cdc ham khac 
dé doc dt liéu nhung ham get co thé diéu khién sy dinh dang va hién thi 
cua dt liéu. M6t ham "set" public cd thé sé xem xét cdn than bat ky c6 
gang nao dé thay d6i gia tri cUa thanh vién di liéu. Diéu nay sé bao dam 


rang gia tri mi thi tuong thich d6i vGi muc dt li€u. Chang han, mét su 
c6 gang thiét lap ngay cUa thang 1a 37 sé bi loai tru. 


Cac Idi ich cUa sY toan ven di liéu thi khéng tu d6ng don gian bdi vi cdc 
thanh vién dtr li€u duc tao 1a private — 1ap trinh vién phai cung cap su 
kiém tra hop 1é. Tuy nhién C++ cung cap m6t khung lam viéc trong d6 
cac lap trinh vién c6 thé thiét ké c4c chuOng trinh t6t hon. 

Client cUa 16p phai duc thong bao khi m6t sy'c6 gang dugc tao ra dé 
gan m0t gid tri khong hop 1é cho m6t thanh vién dU liéu. Chinh vi ly do 
nay, cdc ham "set" cua 16p thuong duoc viét tra vé cdc gia tri cho biét 
rang mt sU'c6 gang da tao ra dé gan mt dt li€u khong hop 16 cho mét 
di tugng cUa I6p. Diéu nay cho phép cac client cUa 16p kiém tra cac gid 
tri tra vé dé xac dinh néu d6i tuong ma chiing thao tac 1a mOt d6i tugng 
hap 1é va dé bat git hoat d6ng thich hop néu d6i tugng ma chiing thao 
tac thi khong phai hop 1é. 

[missing_resource: javascript:if(confirm(‘http:] 

1: #include <iostream.h> 

2: 

3: class Time 

4: { 

5: public: 

6: Time(int = 0, int = 0, int = 0); //Constructor 

7: //Cac ham set 

8: void SetTime(int, int, int); //Thiét lap Hour, Minute, Second 

9: void SetHour(int); //Thiét lap Hour 


10: void SetMinute(int); //Thiét lap Minute 


11: 


12: 


13: 


14: 


15: 


16: 


L7: 


18: 


19: 


20: 


2A: 


22: 


23: 


24: 


25: 


26: 


27: 


24: 


25: 


26: 


void SetSecond(int); //Thiét lap Second 
//Cac ham get 

int GetHour();_ //Tra vé Hour 

int GetMinute();  //Tra vé Minute 


int GetSecond();_ //Tra vé Second 


void PrintMilitary(); //Xuat thdi gian theo dang gid quanddi 


void PrintStandard(); //Xuat thdi gian theo dang chudn 


private: 

int Hour; //0 - 23 
int Minute; //0 - 59 
int Second; //0 — 59 


ts 


//Constructor khdéidéng dt liéu private 

//GQi ham thanh vién SetTime() dé thiét lap cac bién 
//Cac gia tri mac dinh 1a 0 

Time::Time(int Hr, int Min, int Sec) 


{ 


27 


28: 


29: 


30: 


31: 


A 


Bo: 


34° 


35: 


36: 


oye 


38: 


39: 


AO: 


Al: 


AD: 


43: 


44: 


45: 


46: 


SetTime(Hr, Min, Sec); 


} 


//Thiét lap cac gid tri cua Hour, Minute, va Second 


void Time::SetTime(int H, int M, int S) 


{ 


Hour = (H >= 0 && H < 24) ?H: 0 


Minute = (M >= 0 && M < 60) ?M: 0; 


Second = (S >= 0 && S < 60) ?S: 0; 


} 


//Thiét lap gid tri cUa Hour 

void Time::SetHour(int H) 

{ 

Hour = (H >= 0 && H < 24) ?H: 0 


} 


//Thiét lap gia tri cua Minute 
void Time::SetMinute(int M) 


{ 


’ 


’ 


47: 
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52: 
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58: 


59: 
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64: 
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Minute = (M >= 0 && M < 60) ?M: 0; 
} 

//Thiét lap gia tri cua Second 

void Time::SetSecond(int S) 

{ 

Second = (S >= 0 && S < 60) ?S: 0; 
} 

//Lay gia tri cua Hour 

int Time::GetHour() 

{ 

return Hour; 

} 

//Lay gia tri cua Minute 

int Time::GetMinute() 

{ 

return Minute; 


} 


67: 


68: 


69: 


70: 


vic 
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72: 


74: 
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76: 


Li 


Te: 


79: 
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84: 
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//Lay gia tri cua Second 
int Time::GetSecond() 


{ 


return Second; 


} 


//Hién thi thoi gian dang gid quandOi: HH:MM:SS 


void Time::PrintMilitary() 


{ 
cout << (Hour < 10 ?""0": '"") << Hour << ":" 
<< (Minute < 10 ? "0": '"") << Minute << ":" 
<< (Second < 10 ? "0": "") << Second; 
} 
//Hién thi thdi gian dang chudn: HH:MM:SS AM (hay PM) 


void Time::PrintStandard() 
{ 
cout << ((Hour == 0 || Hour == 12) ? 12 : Hour % 12) << ":" 


<< (Minute < 10 ?'"0":'"") << Minute << ":" 


88: << (Second < 10 ? "0": '"") << Second 

89: << (Hour < 12 2?" AM": " PM"); 

90: } 

Ole 

92: void IncrementMinutes(Time &, const int); //prototype 
oo: 

94: int main() 

vera | 

96: Time T; 

OT: 

99: T.SetHour(17); 

100: T.SetMinute(34); 

101: T.SetSecond(25); 

102 cout << "Result of setting all valid values:" << endl 
103: <<" Hour: " << T.GetHour() 

104: <<" Minute: " << T.GetMinute() 

105: <<" Second: " << T.GetSecond() << endl << endl; 
106: T.SetHour(234); //Hour khéng hop lédudc thiét lap bang 0 
107: T.SetMinute(43); 


108: T.SetSecond(6373); //Second khéng hop lédudc thiét lap bang 0 


109: 


110: 


111: 


on We 


i ee 


114: 


LS: 


116: 


arg 


118: 


119: 


120: 


wa 


122) 


123: 


124: 


125: 


126: 


27: 


128: 


cout << "Result of attempting to set invalid Hour and" 
<<" Second:" << endl <<" Hour: " << T.GetHour() 
<<" Minute: " << T.GetMinute() 
<<" Second: " << T.GetSecond() << endl << endl; 

T.SetTime(11, 58, 0); 

IncrementMinutes(T, 3); 

return 0; 


} 


void IncrementMinutes(Time &TT, const int Count) 
{ 
cout << "Incrementing Minute " << Count 

<<" times:" << endl << "Start time: "; 
TT.PrintStandard(); 
for (int I = 1; I <= Count; I++) 
{ 
TT.SetMinute((TT.GetMinute() + 1) % 60); 
if (TT.GetMinute() == 0) 
TT.SetHour((TT.GetHour() + 1) % 24); 


cout << endl << "Minute + 1: "; 


129: TT.PrintStandard(); 
130:} 
131: cout << endl; 


132: } 


Trong vi du trén chiing ta cé ham IncrementMinutes() 1a ham ding dé tang 
Minite. Day 14 ham kh6ng thanh vién ma sU dung cac ham thanh vién get 
va set dé tang thanh vién Minite. 


Hinh 3.10: Két qua cUa vi du 3.10 


TRA vE MOT THAM CHIEU TOI MOT THANH VIEN DU 
LIEU PRIVATE 


MOt tham chiéu tdi m6t di tugng 1a m6t bi danh cUa chinh d6i tung dé 
va do d6 cé thé dudc str dung G vé trai cUa phép gan. Trong khung canh 
d6, tham chiéu tao m6t lvalue duoc chap nhan hoan toan ma co thé nhan 
m0t gid tri. MOt cach dé str dung kha nang nay (that khéng may!) 1a c6é 


mOt ham thanh vién public cUa I6p tra vé m6t tham chiéu khéng const tdi 
m6t thanh vién dif liéu private cUa 16p do. 


[missing_resource: javascript:if(confirm(‘http:] 
1: #include <iostream.h> 

2s 

3: class Time 

4: { 

5: public: 


6: Time(int = 0, int = 0, int = 0); 


NI 


: void SetTime(int, int, int); 


jee) 


: int GetHour(); 

9: int &BadSetHour(int); //Nguy hiém tra vé tham chiéu !!! 
10: private: 

11: int Hour; 

12: int Minute; 

13: int Second; 

14°} 

i: 

16: //Constructor khéidOng dt liéu private 


17: //Goi ham thanh vién SetTime()dé thiét lap cdc bién 


18: 


19: 


20: 


21: 


22: 
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29: 
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SA: 


a2: 


Bo: 
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35: 


36: 


37: 


//Cac gia tri macdinh 1a 0 
Time::Time(int Hr, int Min, int Sec) 

{ 

SetTime(Hr, Min, Sec); 

} 

//Thiét lap cac gid tri cua Hour, Minute, va Second 
void Time::SetTime(int H, int M, int S) 
{ 

Hour = (H >= 0 && H < 24) ?H: 0; 
Minute = (M >= 0 && M < 60) ?M: 0; 
Second = (S >= 0 && S < 60) ?S: 0; 


} 


//Lay gia tri cua Hour 
int Time::GetHour() 


{ 


return Hour; 


} 


/IKHONG NEN LAP TRINH THEO KIEU NAY !!! 


38: 


39: 


40: 


Al: 


42: 
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45: 


46: 


A7: 


48: 


49: 


50: 


51: 
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//Tra vé m6t tham chiéu tdi m6t thanh vién df liéu private 
int &Time::BadSetHour(int HH) 

{ 

Hour = (HH >= 0 && HH < 24) ? HH: 0; 

return Hour; //Nguy hiém tra vé tham chiéu !!! 


} 


int main() 
Time T; 


int &HourRef = T.BadSetHour(20); 


cout << "Hour before modification: " << HourRef << end]; 
HourRef = 30; //Thayd6i vGi gia tri khong hap 1é 

cout << "Hour after modification: " << T.GetHour() << endl; 
// Nguy hiém: Ham tra vé m6t tham chiéu 

//cé thédu@c su dung nhu m6t lvalue 


T.BadSetHour(12) = 74; 


cout << endl << No oi oR 2g ois 2 2s ois 2h 2s 2s ois 2 2s 2s ois 2k ois ois ois 2k ois ois 2k 2s ois os ois ois ok ok aK aN wm endl 


58: << "BadSetHour as an lvalue, Hour: " 


Du: << T.GetHour() 


60: oe a endl << 1k 3K OK K OK OK OK OK OK OK OK OK OK ok OK OK OK KKK OK OK OK oK OK ok KK KK KK OKI me endl; 
61: return 0; 
62) } 


Trong chuOng trinh ham BadSetHour() tra vé mOt tham chiéu tdi thanh 
vién dt liéu Hour. 


Hinh 3.11: Két qua cUa vi du 3.11 


PHEP GAN BOI TOAN TU SAO CHEP THANH VIEN MAC 
DINH 


Todn tr gan (=) duc sUr dung dé gan mOt di tugng cho m6t d6i tuong 
khac cUa cing m6t kiéu. Todn tr gan nhu thé binh thuOng du@c thuc 
hién bGi toan tU sao chép thanh vién (Memberwise copy) — MOi thanh vién 
cUa m6t d6i tugng dudc sao chép riéng ré tdi cling thanh vién G d6i 
tuOng khac (Chu y rang sao chép thanh vién cé thé phat sinh cdc van dé 
nghiém trong khi su’ dung v6i m6t 16p ma thanh vién dt liéu chUfa ving 
nhé cap phat d6ng). 


Cac d6i tuong cé thé dugc truyén cho cdc tham s6 cla ham va c6 thé 
dudc tra vé tu cdc ham. Nhu thé viéc truyén va tra vé dudc thuc hién 
theo truyén gia tri — m6t sao chép cUa d6i tuong dudc truyén hay tra vé.: 


[missing resource: javascript:if(confirm(‘http: ] 


2: 


a 


4: 


7: 
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#include <iostream.h> 
//LOp Date don gian 


class Date 


a 

: public: 

: Date(int = 1, int = 1, int = 1990); //Constructor mac dinh 
: void Print(); 


: private: 


: int Month; 
: int Day; 
: int Year; 


oe 


: //Constructor Date don gian vGi viéc khéng kiém tra mién 
: Date::Date(int m, int d, int y) 
{ 


: Month = m; 


19: 


20: 


21: 


D2 


23: 


24: 


25° 


26: 


27: 


28: 


29: 


30: 


31: 


D2: 


Do: 


34: 


5a: 


36: 


OT: 


38: 


//In Date theo dang mm-dd-yyyy 

void Date::Print() 

{ 

cout << Month << '-' << Day << '-' << Year; 


} 


int main() 

{ 

Date Date1(7, 4, 1993), Date2; //Date2 mac dinh la 1/1/90 

cout << "Datel ="; 

Date1.Print(); 

cout << endl << "Date2 ="; 

Date2.Print(); 

Date2 = Date1; //Gan bi todn tU sao chép thanh vién mac dinh 
cout << endl << endl 


<< "After default memberwise copy, Date2 = "; 


39: Date2.Print(); 
40: cout << endl; 


41: return 0; 


42: } 


Hinh 3.12: Két qua cla vi du 3.12 


CAC DOI TUONG HANG VA CAC HAM THANH VIEN 
CONST 


MOt vai d6i tuong can dugc thay d6i va mOt vai d6i tudng thi khong. 
Lap trinh vién c6 thé str dung tU khéa const dé cho biét d6i tuong khong 
thé thay d6i dugc, va néu co c6 gang thay d6i d6i tung thi xay ra Idi. 
Chang han: 


const Time Noon(12,0,0); //Khai bao mOt d6i tung const 


Cc trinh bién dich C++ lu y dén cac khai bao const vi thé cac trinh bién 
dich cam hoan toan bat ky ham thanh vién nao gi cdc d6i tudng const 
(MOt vai trinh bién dich chi cung cap mt canh bao). Diéu nay thi khac 
nghiét bdi vi cdc client cUa d6i tugng hau nhu chac chan sé mun st? 
dung cdc ham thanh vién "get" khac nhau vGi d6i tudng, va tat nhién 
khong thé thay d6i d6i tugng. Dé cung cap cho diéu nay, lap trinh vién 
c6 thé khai bdo cdc ham thanh vién const; diéu nay chi c6 thé thao tac trén 


cdc d6i tuOng const. Di nhién cdc ham thanh vién const kh6ng thé thay d6i 
ddi tuOng - trinh bién dich cam diéu nay. 


MOt ham du@c m6 ta nhu const khi ca hai trong phan khai bao va trong 
phan dinh nghia ca n6 duoc chén thém ttr khéa const sau danh sach cdéc 
tham sO cUa ham, va trong truOng hdp cUa dinh nghia ham truG6c dau 
ngoac moc trai ({) ma bat dau than ham. Chang han, ham thanh vién cua 
16p A nao do: 


int A::GetValue() const 

{ 

return PrivateDataMember; 
} 


Néu m6t ham thanh vién const duc dinh nghia bén ngoai dinh nghia cua 
16p thi khai bao ham va dinh nghia ham phai bao g6m const 6 mOi phan. 


MO6t van dé nay sinh 6 day d6i vGi cdc constructor va destructor, mOi ham 
thuOng can thay d6i d6i tuong. Khai bdo const khéng yéu cau d6i vGi cdc 
constructor va destructor cUa cac d6i tuOng const. MOt constructor phai 
dugc phép thay d6i mOt d6i tugng ma d6i tung cé thé dudc khdi tao 
thich hop. MO6t destructor phai cé kha nang thUc hién vai tro "c6ng viéc 
két thiic ndi tro" truGc khi d6i tuong dudc hUy. 

[missing resource: javascript:if(confirm(‘http: ] 

2: #include <iostream.h> 

3: class Time 

A: { 

5: public: 


6: Time(int = 0, int = 0, int = 0); //Constructor mac dinh 


7: //Cac ham set 


8: void SetTime(int, int, int); //Thiét lap thdi gian 


9: void SetHour(int); //Thiét lap Hour 


10: 


11: 


12: 


13: 


14: 


15: 


16: 
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20: 


21: 


22: 


23: 


24: 


25: 


26: 


void SetMinute(int); //Thiét lap Minute 

void SetSecond(int); //Thiét lap Second 

//Cac ham get 

int GetHour() const; //Tra vé Hour 

int GetMinute() const; //Tra vé Minute 

int GetSecond() const; //Tra vé Second 

//Cac ham in 

void PrintMilitary() const; //In t.gian theo dang gid quan d6i 
void PrintStandard() const; //In thOi gian theo dang gid chudn 
private: 

int Hour; //0 - 23 

int Minute; //0 - 59 

int Second; //0 — 59 


ie 


//Constructor khéi d6ng dU liéu private 


//Cac gia tri mac dinh 1a 0 
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38: 


39: 
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Time::Time(int hr, int min, int sec) 
{ 
SetTime(hr, min, sec); 


} 


//Thiét lap cac gia tri cua Hour, Minute, va Second 
void Time::SetTime(int h, int m, int s) 

{ 

Hour = (h >= 0 && h < 24) ?-h: 0; 


Minute = (m >= 0 && m < 60) ?m: 0; 
Second = (s >= 0 && s < 60) ?s: 0; 

} 

//Thiét lap gia tri cUa Hour 

void Time::SetHour(int h) 

{ 

Hour = (h >= 0 && h < 24) ?h: 0; 

} 

//Thiét lap gia tri cua Minute 
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61: 


62: 


63: 
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66: 


void Time::SetMinute(int m) 
{ 
Minute = (m >= 0 && m < 60) ?m: 0; 


} 


//Thiét lap gia tri cua Second 
void Time::SetSecond(int s) 


{ 
Second = (s >= 0 && s < 60) ?s: 0; 


} 


//Lay gia tri cua Hour 
int Time::GetHour() const 


{ 


return Hour; 


} 


//Lay gia tri cua Minute 
int Time::GetMinute() const 


{ 
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return Minute; 


} 


//Lay gia tri cua Second 
int Time::GetSecond() const 


{ 


return Second; 


} 


//Hién thi thoi gian dang gid quan d6i: HH:MM:SS 


void Time::PrintMilitary() const 


{ 
cout << (Hour < 10 ?"0": '"") << Hour << ":" 
<< (Minute < 10 ?'"0" :"") << Minute << ":" 
<< (Second < 10 ? "0": '"") << Second; 
//Hién thi thoi gian dang chuaén: HH:MM:SS AM (hay PM) 


void Time::PrintStandard() const 


{ 


87: cout << ((Hour == 12) ? 12 : Hour % 12) << ":" 

88: << (Minute < 10 ?'"0":"") << Minute << ":" 

89: << (Second < 10 ?'"0" : "") << Second 

90: << (Hour < 12?" AM": " PM"); 

ote} 

o23 

93: int main() 

9A: { 

95: const Time T(19, 33, 52); //DOi tuong hang 

96: T.SetHour(12); //ERROR: non-const member function 
97: T.SetMinute(20); //ERROR: non-const member function 
98: T.SetSecond(39); //ERROR: non-const member function 
99: return 0; 

100: } 


Chuong trinh nay khai bao mt d6i tudng hang cUa IGp Time va cO gang 
sua d6i d6i tugng vGi cdc ham thanh vién khéng hang SetHour(), 
SetMinute() va SetSecond(). Cac 16i canh bao du@c phat sinh béi trinh 
bién dich (Borland C++) nhu hinh 3.13. 


Hinh 3.13: Cac canh bao cUa chuOng trinh 6 vi dy 3.13 


Luu y: Ham thanh vién const cé thé dudc da nang héa v6i m6t phién ban 
non-const. Viéc lua chon ham thanh vién da nang héa nao dé str dung 
duc tao m6t cach tu d6ng bdi trinh bién dich dUa vao noi ma déi tudng 
dugdc khai bao const hay khong. 

MOt dOi tugng const kh6ng thé du@c thay d6i bdi phép gan vi thé nod 
phai dudc khdi d6ng. Khi m6t thanh vién dU liéu cua mét 16p dudc khai 
bdo const, mOt bo khdi tao thanh vién (member initializer) phai duc su 
dung dé cung cap cho constructor vGi gia tri ban dau cUa thanh vién dt 
liéu d6i vGi mOt ddi tuong cUa 6p. 
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2: #include <iostream.h> 

3: class IncrementClass 

4: { 

5: public: 

6: IncrementClass (int C = 0, int I = 1); 

7: void AddIncrement() 

8: { 


9: Count += Increment; 


10: 


11: 


12: 


13: 


14: 


15; 


} 

void Print() const; 
private: 

int Count; 


const int Increment; //Thanh vién df liéu const 


}; 


16: 
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22: 


//Constructor cUa 16p IncrementClass 

//BO khGi tao vi thanh vién const 
IncrementClass::IncrementClass (int C, int I) : Increment(I) 
{ 

Count = C; 


} 


23: 


24: 


25: 


26: 


27: 


28 


ot 


//In dur liéu 
void IncrementClass::Print() const 


{ 
cout << "Count = " << Count 


:# # <<", Increment =" << Increment << endl; 


} 


Bd; 

32: int main() 

role | 

34: IncrementClass Value(10, 5); 

Ove 

36: cout << "Before incrementing: "; 
37: Value.Print(); 

38: for (int J = 1; J <= 3; J++) 

AO: { 

41: Value.AddIncrement(); 

42: cout << "After increment "<< J <<":"; 
43: Value.Print(); 

44: } 

45: return 0; 

A6: } 


Chuong trinh nay st dung cti phap b6 khdi tao thanh vién dé khdi tao 
thanh vién df liéu const Increment cUa 16p IncrementClass 6 dong 19. 


Hinh 3.14: Két qua cua vi du 3.14 


Ky hiéu : Increment(I) (6 dong 19 cUa vi du 3.14) sinh ra Increment duc 
khdi d6ng vGi gia tri 1a I. Néu nhiéu bO khdi tao thanh vién duc can, 
don gian bao g6m ching trong danh sach phan cach dau phay sau dau hai 
cham. Tat ca cdc thanh vién dt liéu c6é thé du@c khdi tao str dung ct 
phap bd khdi tao thanh vién. 


Néu trong [missing_resource: javascript:if(confirm(‘http:] 
IncrementClass::IncrementClass (int C, int I) 


{Count = C; 


Increment = I; 


} 


Khi d6 trinh bién dich (Borland C++) sé c6 théng bao 16i nhu sau: 


Hinh 3.15: Thong bao 160i khi c6 gang khdi tao mt thanh vién dt liéu 
const bang phép gan 


LOP NHU LA CAC THANH VIEN CUA CAC LOP KHAC 


MOt l6p cé thé cé cdc d6i tudng cUa caéc 16p khac nhu cac thanh vién. Khi 
m0t di tuong di vao pham vi, constructor cUla né dudc gOi mOt cach tu 
dOng, vi thé chiing ta can m6 ta cdc tham s6 duQc truyén nhu thé nao tdi 
cac constructor cUla d6i tuong thanh vién. Cac d6i tudng thanh vién dudc 
xay dung theo thu tu ma trong d6 chting du@c khai bao (kh6ng theo thu tu 
ma ching du@c liét ké trong danh sdch b6 khdi tao thanh vién cua 
constructor) va truGc cdc d6i tuong cUa l6p chia dung ching dudc xay 
dung. 


[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2: #include <string.h> 

ot 

4: class Date 

amt 


6: public: 


NI 


: Date(int = 1, int = 1, int = 1900); //Constructor mac dinh 

8: void Print() const; //In ngay theo dang Month/Day/Year 

9: private: 

10: int Month; //1-12 

11: int Day; //1-31 

12: int Year; //Nam bat ky 

13://Ham tién ich dé kiém tra Day tung thich d6i v6i Month va Year 


14: int CheckDay(int); 


15: 
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class Employee 

i 

public: 

Employee(char *, char *, int, int, int, int, int, int); 
void Print() const; 

private: 

char LastName[25]; 

char FirstName[25]; 

Date BirthDate; 

Date HireDate; 


}; 


//Constructor: xdc nhan gia tri tuong thich cua Month 

//GQi ham CheckDay() dé xac nhan gia tri tuong thich cUla Day 
Date::Date(int Mn, int Dy, int Yr) 

{ 

if (Mn > 0 && Mn <= 12) 


Month = Mn; 
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else 

{ 

Month = 1; 

cout << "Month " << Mn <<" invalid. Set to Month 1." 
<< endl; 

} 

Year = YT; 

Day = CheckDay(Dy); 

cout << "Date object constructor for date "; 

Print(); 

cout << endl; 


} 


//Ham xac nhan gid tri Day tuong thich dua vao Month va Year 
int Date::CheckDay(int TestDay) 

{ 

static int DaysPerMonth[13] = {0, 31, 28, 31, 30, 31, 


05 95°9.95.9; 939 ae oe 30) 31s 3, 30,31 aU ok ys 


if (TestDay > 0 && TestDay <= DaysPerMonth[Month]) 


55: 


56: 


57; 


58: 


59: 


60: 


61: 


return TestDay; 

if (Month == 2 && TestDay == 29 && 

;; (Year % 400 == 0 || (Year % 4 == 0 && Year % 100 != 0))) 
return TestDay; 

cout << "Day " << TestDay << "invalid. Set to Day 1." << endl; 
return 1; 


} 
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67: 


//In d6i tugng Date dang Month/Day/Year 
void Date::Print() const 


{ 


cout << Month << '/' << Day << '/' << Year; 


} 


68: 


69: 


70: 


71: 
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Employee::Employee(char *FName, char *LName, 

int BMonth, int BDay, int BYear, 

int HMonth, int HDay, int HYear) 
: :BirthDate(BMonth, BDay, BYear), HireDate(HMonth, HDay, HYear) 
{ 


://Sao chép FName vao FirstName va phai chac chan rang no phi: hop 
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94: 


int Length = strlen(FName); 


Length = Length < 25 ? Length : 24; 
strncpy(FirstName, FName, Length); 


FirstName[Length] = '\0'; 


//Sao chép LName vao LastName va phai chac chan rang no ph hop 


Length = strlen(LName); 

Length = Length < 25 ? Length : 24; 
strncpy(LastName, LName, 24); 
LastName[Length] = '\0'; 

cout << "Employee object constructor: " 


<< FirstName << '' << LastName << endl]; 


void Employee::Print() const 

i 

cout << LastName <<", " << FirstName << endl << "Hired: "; 
HireDate.Print(); 

cout <<" Birthday: "; 


BirthDate.PrintQ); 


95: cout << endl; 

96: } 

a7. 

98: int main() 

99: { 

100: Employee E("Bob", "Jones", 7, 24, 49, 3, 12, 88); 

aH OH Ke 

102 cout << endl; 

103: E.PrintQ); 

104: cout << endl << "Test Date constructor with invalid values:" 

105: << endl; 

106: Date D(14, 35, 94); //Cac gia tri Date khong hop 1é 

107: return 0; 

108: } 

Chuong trinh gdm I6p Employee chUfa cdc thanh vién dtr liéu private 
LastName, FirstName, BirthDate va HireDate. Cac thanh vién BirthDate va 
HireDate la cdc d6i tugng cUa I6p Date ma chUfa cdc thanh vién df liéu 
private Month, Day va Year. ChuOng trinh khdi tao m6t d6i tuong 
Employee, va cdc kh@i tao va cac hién thi cdc thanh vién dt? li€u cla no. 
Chu y vé cu phaép cUa phan dau trong dinh nghia constructor cUa 16p 


Employee: 


Employee::Employee(char *FName, char *LName, int BMonth, int BDay, 
int B Year, 


int HMonth, int HDay, int HYear) 


:BirthDate(BMonth, BDay, BYear), HireDate(HMonth, HDay, HYear) 


Constructor lay tam tham sO (FName, LName, BMonth, BDay, B Year, 
HMonth, HDay, va HYear). Dau hai cham trong phan dau phan tach cac 
b6 khdi tao tl danh sach cac tham sO. Cac b6 khGi tao dinh r6 cdc tham 
sO truyén chon constructor cUa céc d6i tudng thanh vién. Vi thé BMonth, 
BDay va BYear duGc truyén cho constructor cUa d6i tung BirthDate, va 
HMonth, HDay, va HYear duc truyén cho constructor cla d6i tugng 
HireDate. Nhiéu b6 khdi tao du@c phan tach boi dau phay. 


Hinh 3.16: Két qua cua vi du 3.15 


MOt d6i tuong thanh vién khong can dudc khdi tao thong qua mdt bd 
khdi tao thanh vién. Néu m6t b6 khdi tao thanh vién khéng duc cung 
cap, constructor mac dinh cUa d6i tugng thanh vién sé dudc goi m6t 
cach tu d6ng. Cac gia tri néu c6 thiét lap bdi constructor mac dinh thi cé 
thé dudc ghi dé bdi cac ham set. 


CAC HAM VA CAC LOP friend 


MOt ham friend cua mOt 16p du@c dinh nghia bén ngoai pham vi cUa 16p 
d6, lic nay cé quyén truy cap dén cac thanh vién private hodc protected 
cUa mt I6p. M6t ham hay toan b6 16p cé thé dudc khai bao 14 m6t friend 
cUa I6p khac. 


Dé khai bao m6t ham 1a m6t friend cUa m6t 16p, dting truGc prototype 
cUa ham trong dinh nghia 16p vi tur khda friend. nhu sau: 


friend <function-declarator>; 

Dé khai bao m6t 16p 1a friend cUa 16p khac nhu sau: 
friend <class-name>; 

[missing resource: javascript:if(confirm(‘http: ] 

1: #include <iostream.h> 

Z 

3: class Count 

4: { 

5: friend void SetX(Count &, int); //Khai bao friend 
6: public: 


7: Count()//Constructor 


10s} 
11: void Print() const //Xuat 


12: { 


13: 


14: 


15: 


16; 


17: 


18: 


19: 


20: 


24: 


22: 


23: 


24: 


25: 


26: 


27: 


28: 


29: 


30: 


31: 


o2: 


cout << X << endl; 
f 

private: 

int X; 


ie 


//C6 thé thay di dt liéu private cUa 16p Count vi 
//SetX() khai bdo 14 mOt ham friend cua 16p Count 
void SetX(Count &C, int Val) 


{ 


C.X = Val; //Hop 1é: SetX() 14 m6t ham friend cUa 16p Count 


} 


int main() 


{ 


Count Object; 


cout << "Object.X after instantiation: "; 


Object.Print(); 


cout << "Object.X after call to SetX friend function: "; 


’ 


33: SetX(Object, 8); //Thiét lap X vGi m6t friend 
34: Object.Print(); 
35: return 0; 


36; } 


Hinh 3.17: Két qua cua vi du 3.16 


Co thé chi dinh cdc ham du@c da nang héa 1a cac friend cUa 16p. M6i ham 
duoc da nang héa phai dudc khai bao tuOng minh trong dinh nghia 16p 
nhu 1a mot friend cUa 16p. 


CON TRO THIS 


Khi mOt ham thanh vién tham chiéu thanh vién khac cUa I6p cho d6i 
tuOng cu thé cUa 16p do, lam thé nao C++ bao dam rang d6i tudng thich 
hOp du@c tham chiéu? Cau tra 160i 1a m6i d6i tuong duy tri m6t con trd 
tro tGi chinh né — goi 1a con tré this — D6 14 mOt tham sO 4n trong tat ca 
cac tham chiéu tdi c4c thanh vién bén trong d6i tudng d6. Con tro this 
cing co thé dudc str dung tudng minh. MOi d6i tuong cé thé xac dinh 
dia chi cUa chinh minh bang cach st? dung tlr khéa this. 


Con tro this dugc str dung dé tham chiéu ca cac thanh vién di liéu va 
ham thanh vién cUa m6t di tugng. Kiéu cUa con tro this phu thudc vao 
kiéu cUa d6i tuong va trong ham thanh vién con tré this duc str dung 1a 
khai bdo const. Chang han, m6t ham thanh vién khong hang cUa l6p 
Employee con tr0 this c6 kiéu 1a: 


Employee * const //Con tro hang tré tdi d6i tuong Employee 


DOi vGi mOt ham thanh vién hang cUa 16p Employee con tro this cé ki€u 
la: 


const Employee * const //Con tré hang tré tdi d6i tuong Employee ma 1a 
mét hang 


[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2; 

3: class Test 

4: { 

5: public: 

6: Test(int = 0); // Constructor mac dinh 
7: void Print() const; 

8: private: 

Ovant Xe 

iO a 

ats 

12: Test::Test(int A) 

kore 

14: X =A; 


ey 


16: 

17: void Test::Print() const 

18: 4 

19: cout <<" K =" << X << endl 

20: <<" this->X =" << this->X << endl 
21: << "(*this).X =" << (*this).X << endl; 
22} 

233 

24: int main() 

2504 

26: Test A(12); 

27; 

28: A.PrintQ); 


29: return 0; 


30: 4 


Hinh 3.18: Két qua cla vi du 3.17 


MOt cach khac st dung con tro this 14 cho phép moc vao nhau cac 10i goi 
ham thanh vién. 


[missing_resource: javascript:if(confirm(‘http:] 

1: #include <iostream.h> 

2: 

3: class Time 

4: { 

5: public: 

6: Time(int = 0, int = 0, int = 0); // Constructor mac dinh 
7: // Cac ham set 

8: Time &SetTime(int, int, int); // Thiét lap Hour, Minute va Second 
9: Time &SetHour(int); // Thiét lap Hour 

10: Time &SetMinute(int); // Thiét lap Minute 

11: Time &SetSecond(int); // Thiét lap Second 

12: // Cac ham get 

13: int GetHour() const; // Tra vé Hour 

14: int GetMinute() const; // Tra vé Minute 

15: int GetSecond() const; // Tra vé Second 

16: // Cac ham in 


17: void PrintMilitary() const; // In t.gian theo dang giO' quan dOi 


18: 


19: 


20: 


21: 


22° 


23: 


24: 


Ds 


26: 


27: 


23: 


29: 


30: 


aL 


32: 


ao! 


34: 


Sa: 


36: 


37: 


void PrintStandard() const; // In thdi gian theo dang gid chuan 
private: 

int Hour; // 0 - 23 

int Minute; // 0 - 59 

int Second; // 0 - 59 


}; 


// Constructor khdi dOng dtr liéu private 

// Goi ham thanh vién SetTime() dé thiét lap cdc bién 
// Cac gia tri mac dinh 1a 0 

Time::Time(int Hr, int Min, int Sec) 

t 

SetTime(Hr, Min, Sec); 


} 


// Thiét lap cac gia tri cua Hour, Minute, va Second 
Time &Time::SetTime(int H, int M, int S) 

{ 

Hour = (H >= 0 && H < 24) ?H: 0; 


Minute = (M >= 0 && M < 60) ?M: 0; 


38: 


39: 


40: 


Al: 


42: 


43: 


44: 


45: 


46: 


Az: 


48: 


49: 


50: 


5 i: 


52: 


53% 


54: 


5D: 


56: 


57: 


Second = (S >= 0 && S < 60) ?S: 0; 
return *this; // Cho phép méc nOi 


} 


// Thiét lap gia tri cua Hour 

Time &Time::SetHour(int H) 

{ 

Hour = (H >= 0 && H < 24) ?H: 0; 
return *this; // Cho phép méc n0i 


} 


// Thiét lap gia tri cua Minute 

Time &Time::SetMinute(int M) 

{ 

Minute = (M >= 0 && M < 60) ?M: 0; 
return *this; // Cho phép moc nOi 


} 


// Thiét lap gia tri cua Second 


Time &Time::SetSecond(int S) 


58: 


59: 


60: 


61: 


62: 


63: 


64: 


65: 


66: 


67: 


68: 


69: 


70: 


Fis 


72 


73: 


74: 


75: 


76: 


TT: 


{ 
Second = (S >= 0 && S < 60) ?S: 0; 
return *this; // Cho phép méc nOi 


} 


// Lay gia tri cua Hour 
int Time::GetHour() const 


{ 


return Hour; 


} 


// Lay gia tri cua Minute 
int Time::GetMinute() const 


{ 


return Minute; 


} 


// Lay gia tri cua Second 
int Time::GetSecond() const 


{ 


78: 


79: 


80: 


81: 


82: 


83: 


84: 


BD: 


86: 


Sz. 


88: 


89: 


90: 


91: 


92: 


93: 


94: 


95: 


96: 


97: 


return Second; 


} 


// Hién thi thoi gian dang gid quan d6i: HH:MM:SS 


void Time::PrintMilitary() const 


{ 

cout <<(Hour’< 10'?:"0".""): << Hour<<")" 
<< (Minute < 10 ? "0": '"") << Minute << ":" 
<< (Second < 10 ? "0": "") << Second; 

} 


// Hi€n thi thoi gian dang chudn: HH:MM:SS AM (hay PM) 
void Time::PrintStandard() const 


{ 


cout << ((Hour == 0 || Hour == 12) ? 12 : Hour % 12) << ":" 


<< (Minute < 10 ? "0": "") << Minute << ":" 
<< (Second < 10 ? "0": '"") << Second 
<< (Hour < 12?" AM":" PM"); 

} 


100: 


101: 


102: 


103: 


104: 


105: 


106: 


107: 


108: 


109: 


110: 


Fa 


cn Be 


ii fe 


114: 


ibs 


int main() 
{ 


Time T; 


// Cac 10i gOi méc ndi vao nhau 
T.SetHour(18).SetMinute(30).SetSecond(22); 
cout << "Military time: "; 

T.PrintMilitaryQ); 

cout << endl << "Standard time: "; 
T.PrintStandard(); 

cout << endl << endl << "New standard time: "; 
// Cac 160i gOi méc ndi vao nhau 
T.SetTime(20, 20, 20).PrintStandard(); 

cout << endl; 

return 0; 


} 


Cac ham thanh vién SetTime(), SetHour(), SetMinute() va SetSecond() m6i 
ham déu tra vé *this vGi kiéu tra vé 1a Time &. Todn tUf cham lién két tl’ 
trai sang phai, vi vay biéu thttc: 


T.SetHour(18).SetMinute(30).SetSecond(22); 


Dau tién goi T.SetHour(18) thi tra vé m6t tham chiéu tdi d6i tung T 1a 
gid tri cUa 160i goi ham nay. Phan con lai cUa biéu thc dugc hiéu nhu 
Sau: 


T.SetMinute(30).SetSecond(22); 


T.SetMinute(30) goi thuc hién va tra vé tuong dung cUa T. Phan con 
cUa biéu thc 1a: 


T.SetSecond(22); 


Hinh 3.19: Két qua cua vi du 3.18 


CAC DOI TUONG DUGC CAP PHAT DONG 


Cac d6i tudng c6é thé dudc cap phat d6ng gidng nhu cdc dt liéu khac 
bang todn tU new va delete. Chang han: 


Time *TimePtr = new Time(1,20,26); 
delete TimePtr; 


Toan tU new tu dOng goi ham constructor ,va todn tU delete tu dOng goi 
destructor. 


CAC THANH VIEN TINH CUA LOP 


Binh thuOng, mOi d6i tugng cUa mt 1Gp cé ban sao chép cUa chinh n6é 
cUa tat ca cdc thanh vién dtr liéu cUa 16p. Trong cdc tr'uOng hop nhat 
dinh chi c6 duy nhat m6t ban chép thanh vién dt li€u dac biét can phai 
ding chung bdi tat ca cdc d6i tugng cUa mOt I6p. M6t thanh vién dtr liéu 
tinh dudc str dung cho nhting diéu dé va cac ly do khac. MOt thanh vién 
dtr liéu tinh biéu dién théng tin toan 16p (class-wide). Khai bao m6t thanh 
vién tinh bat dau vGi ttr khéa static. 


Mac dui cac thanh vién df liéu tinh cé thé gidng nhu cac bién toan cuc, 
cac thanh vién dtr liéu tinh cé pham vi 16p. Cac thanh vién tinh c6 thé 1a 
public, private hoac protected. Cac thanh vién d@ liéu tinh phai du@c khdi 
tao mt lan (va chi m6t lan) tai pham vi file. Cac thanh vién 16p tinh 
public cé thé du@c truy cap thong qua bat ky d6i tuong nao cUa IGp do, 
hoac ching c6é thé dugc truy cap thong qua tén 16p str dung toan tf dinh 
pham vi. Cac thanh vién 16p tinh private va protected phai dudc truy cap 
thong qua cdc ham thanh vién public cua 16p hoac théng qua cac friend 
cUa l6p. Cac thanh vién 6p tinh t6n tai ngay ca khi d6i tugng cUa ldp dé 
kh6éng tOn tai. Dé truy cap m6t thanh vién 6p tinh public khi cdc di 
tuOng cUa 16p khong t6n tai, don gian thém vao dau tén I6p va todn ttt 
dinh pham vi cho thanh vién di li€u. Dé truy cap m6t thanh vién 1p tinh 
private hoac protected khi céc d6i tudng cUa 16p khong t6n tai, mét ham 
thanh vién public phai dudc cung cap va ham phai du@c goi bdi thém vao 
dau tén cUa no v6i tén 16p va toan tr dinh pham vi. 


[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2: #include <string.h> 

3: #include <assert.h> 

4: 


5: class Employee 


6: { 

7: public: 

8: Employee(const char*, const char*); // Constructor 

9: ~Employee(); // Destructor 

10: char *GetFirstName() const; // Tra vé first name 

11: char *GetLastName() const; // Tra vé last name 

12: // Ham thanh vién tinh 

13: static int GetCount(); // Tra vé s6 d6i tuong khdi tao 
14: private: 

15: char *FirstName; 

16: char *LastName; 

17: // static data member 

18: static int Count; // SO d6i tudng khdi tao 

he ae 

20: 

21: // KhGi tao thanh vién d( liéu tinh 

22: int Employee::Count = 0; 

23: 

24://Dinh nghia ham thanh vién tinh ma tra vé s6 d6i tuong khdi tao 


25: int Employee::GetCount() 


26: 


27: 


28: 


29: 


30: 


ol: 


o2: 


33° 


34: 


a5: 


36: 


ar 


38: 


39: 


40: 


41: 


42: 


43: 


44 


45: 


{ 


return Count; 


} 


// Constructor cap phat d6ng cho first name va last name 
Employee::Employee(const char *First, const char *Last) 

{ 

FirstName = new char[ strlen(First) + 1 ]; 

assert(FirstName != 0); // Bao dam ving nh6é dudc cap phat 
strcpy(FirstName, First); 

LastName = new char strlen(Last) + 1 ]; 

assert(LastName != 0); // Bao dam ving nh@ dudc cap phat 
strcpy(LastName, Last); 

++Count; // Tang sO d6i tuong lén 1 

cout << "Employee constructor for " << FirstName 


<<''<< LastName <<" called." << endl; 


: // Destructor giai phong ving nhé da cap phat 


Employee::~Employee() 


46: 


47: 


48: 


49: 


50: 


51: 


52: 


53: 


54: 


50° 


56: 


57: 


5G; 


59: 


60: 


61: 


62: 


63: 


64: 


65: 


{ 

cout << "~Employee() called for " << FirstName 
<<''<< LastName << end]; 

delete FirstName; 

delete LastName; 

--Count; // Giam s6 d6i tuong xudng 1 


} 


// Tra vé first name 

char *Employee::GetFirstName() const 

{ 

char *TempPtr = new char[strlen(FirstName) + 1]; 
assert(TempPtr != 0); // Bao dam ving nh6 duc cap phat 
strcpy(TempPtr, FirstName); 

return TempPtr; 


} 


// Tra vé last name 


char *Employee::GetLastName() const 


{ 


66: 


67: 


68: 


69: 


70; 


7 ie 


TZ: 


73: 


74: 


PS: 


76: 


77: 


78: 


79: 


80: 


ro i 


52: 


83: 


84: 


85: 


char *TempPtr = new char{[strlen(LastName) + 1]; 
assert(TempPtr != 0); // Bao dam ving nhé dudc cap phat 
strcpy(TempPtr, LastName); 

return TempPtr; 


} 


int main() 
{ 
cout << "Number of employees before instantiation is " 
<< Employee::GetCount() << endl; // SU dung tén 16p 
Employee *E1Ptr = new Employee("Susan", "Baker"); 
Employee *E2Ptr = new Employee(""Robert", "Jones"); 
cout << "Number of employees after instantiation is " 
<< E1Ptr->GetCount() << endl; 
cout << endl << "Employee 1: " 
<< E1Ptr->GetFirstName() 
<<"" << E1Ptr->GetLastName() 
<< endl << "Employee 2: " 
<< E2Ptr->GetFirstName() 


<< "" << E2Ptr->GetLastName() << endl << endl; 


86: delete E1Ptr; 

87: delete E2Ptr; 

88: cout << "Number of employees after deletion is " 

89: << Employee::GetCount() << endl; 

90: return 0; 

D1: } 

Thanh vién d& liéu Count duc khdi tao 1a zero 6 pham vi file vGi 1énh: 
int Employee::Count = 0; 


Thanh vién dt liéu Count duy tri s6 cdc d6i tuong cUa l6p Employee da 
duoc khdi tao. Khi d6i tuong cua 16p Employee t6n tai, thanh vién 
Count c6é thé dudc tham chiéu thong qua bat ky ham thanh vién nao cla 
m0t d6i tuong Employee — trong vi du nay, Count dudc tham chiéu bdi 
ca constructor lan destructor. Khi cac d6i tugng cUa 16p Employee khong 
tOn tai, thanh vién Count cé thé van dugc tham chiéu nhung chi thong 
qua m6t 106i goi ham thanh vién tinh public GetCount() nhu' sau: 


Employee::GetCount() 


Ham GetCount() duc st dung dé xac dinh s6 cac d6i tung cua 
Employee khdi tao hién hanh. Chu y rang khi khéng c6 cdc d6i tung 
trong chuOng trinh, 160i goi ham Employee::GetCount() dudc dua ra. Tuy 
nhién khi c6 céc d6i tudng khdi déng ham GetCount() cé thé dugc goi 
thong qua mt trong cdc d6i tugng nhu sau: 


E1Ptr->GetCount() 


Trong chuOng trinh 6 cdc dong 34, 37, 58 va 67 su dung ham assert() 
(dinh nghia trong assert.h). Ham nay kiém tra gia tri cUa biéu thUtc. Néu 
gid tri cua biéu thUc 1a 0 (false), ham assert() in mOt thong bdo 16i va goi 
ham abort() (dinh nghia trong stdlib.h) dé két thic chuOng trinh thuc thi. 


Néu biéu thc c6 gia tri khac 0 (true) thi chuOng trinh tiép tuc. Diéu nay 
rat c6 ich cho céng cU debug dOi vGi viéc kiém tra néu mOt bién co gid 
tri ding. Chang han ham G dong 34 ham assert() kiém tra con trd 
FirstName dé xac dinh néu no khong bang 0 (null). Néu diéu kién trong 
khang dinh (assertion) cho truGc 1a dting, chuOng trinh ti€p tuc ma khong 
ngat. Néu diéu kién trong khang dinh cho truGc 1a sai, mOt thong bao 16i 
chtfa s6 dong, diéu ki€n dugc kiém tra, va tén file trong d6 su khang dinh 
xuat hién dugc in, va chuOng trinh két thtic. Khi d6 lap trinh vién c6é thé 
tap trung vao vung nay cUa doan ma dé tim 106i. 

Cac khang dinh kh6ng phai xa ttf chuOng trinh khi debug xong. Khi cdc 
khang dinh khong con can thiét cho muc dich debug trong mOt chuong 


trinh, dong sau: 


#define NDEBUG 


duc thém vao 6 dau file chuOng trinh. Diéu nay phat sinh tién xu ly bd 
qua tat ca cdc khang dinh thay thé cho 1p trinh vién x6a mOi khang dinh 
bang tay. 


Hinh 3.20: Két qua cUa vi du 3.19 


MOt ham thanh vién c6 thé du@c khai bdo 1a static néu no kh6ng truy cap 
dén cdc thanh vién khong tinh. Khong giOng nhu cac thanh vién khong 
tinh, mt ham thanh vién tinh kh6ng cé con tré this bGi vi cdc thanh vién 
dtr liéu tinh va cdc ham thanh vién tinh ton tai d6c lap vGi bat ky di 
tuOng nao cUa I6p. 

Chi y: Ham thanh vién d@ liéu tinh khong dugc 1a const. 

BAI TAP 

e 


Bai 1: Xay dung I6p Stack, dt liéu bao g6m dinh stack va ving nhé cua 
stack. Cac thao tac g6m: 


| 

Khdi d6ng stack. 

r 

Kiém tra stack c6 rong khong? 
r 

Kiém tra stack cé day khong? 
r 

Push va pop. 

& 


Bai 2: Xay dung 6p hinh tru Cylinder, di li€u bao g6m ban kinh va chiéu 
cao cUa hinh try. Cac thao tac g6m ham tinh dién tich toan phan va thé 
tich cUa hinh tru dé. 


® 


Bai 3: Hay xay dung m6t 1p Point cho caéc diém trong khéng gian ba 
chiéu (x,y,z). L6p chtfa mOt constructor mac dinh, mOt ham Negate() dé 


bién di diém thanh dai lugng cé dau 4m, mOt ham Norm() tra vé 
khoang cach tU g6c va m6t ham Print(). 


® 


Bai 4: Xay dung m6t l6p Matrix cho cdc ma tran bao g6m mOt constructor 
mac dinh, ham xuat ma tran, nhap ma tran tu ban phim, cOng hai ma 
tran, tru hai ma tran va nhan hai ma tran. 


@ 


Bai 5: Xay dung m6t l6p Matrix cho cdc ma tran vuéng bao g6m mot 
constructor mac dinh, ham xuat ma tran, tinh dinh thUc va tinh ma tran 
nghich dao. 


@ 


Bai 6: Xay dung I6p Person dé quan ly ho tén, nam sinh, diém chin mén 
hoc cla tat ca cdc hOc vién cUa 16p hoc. Cho biét bao nhiéu hoc vién 
trong 16p dugc phép lam ludn van t6t nghiép, bao nhiéu hoc vién thi tot 
nghiép, bao nhiéu ngu0i phai thi lai va tén mon thi lai. Tiéu chudn dé 
xét: 


Lam luan van phai c6é diém trung binh 16n hon 7 trong dé khong c6 m6én 
nao dudi 5. 
r 


Thi tot nghiép khi diém trung binh khéng 16n hon 7 va diém cdc m6én 
khong dui 5. 


r 
Thi lai c6 mon du@i 5. 
e 


Bai 7: Xay dung m6t I6p String. MOi d6i tuong cUa 1p String sé dai 
dién mOt chuOi ky tu. Cac thanh vién dtr liéu 1a chiéu dai chuOi va chudi 


ky tu thuc. Ngoai constructor va destructor con c6 céc phuOng thUc nhu 
tao mOt chu0i vGi chiéu dai cho truGc, tao mOt chudi tl mOt chudi da co. 


® 


Bai 8: Xay dung m6t 1p Vector dé lu trff vector g6m cac s6 thuc. Cac 
thanh vién di liéu g6m: 


r 
Kich thu6c vector. 

r 

MOt mang d6ng chtia cdc thanh phan cUa vector. 


Ngoai constructor va destructor, con c6 cdc phuong thu tinh tich vé 
huGng cua hai vector, tinh chuan cUa vector (theo chuan bat ky nao dé). 


® 


Bai 9: Xay dung l6p Employee g6m ho tén va chUng minh nhan dan. 
Ngoai constructor con c6 phuOng thUc nhap, xuat ho tén va ching minh 
nhan dan ra man hinh. 


+ 


Da nang hoa toan tur 
Phan nay trinh bay vé da nang hoa toan tu’ 


DAN NHAP 


Trong chuOng 3, chung ta da tim hiéu cac diéu co ban cla cac 16p C++ 
va khai niém kiéu dt liéu trttu tuong (ADTs). Cac thao tac trén cdc di 
tuOng cUa l6p (nghia la cdc thc thé cua ADTs) duc thUc hién bdi gdi 
cac thong di€p (dui dang cac 10i goi ham thanh vién) tdi cdc di tuong. 
Ky phap goi ham nay thi cOng kénh cho cac loai 16p nhat dinh, dac biét 
1a cdc 1p todn hoc. D6i vGi cdc loai 16p nay sé 1a dep dé sUr dung tap 
cac todn tU'cé san phong phi cua C++ dé chi r6 cac thao tac cUa di 
tuOng. Trong chUOng nay tim hiéu lam thé nao cho phép cac toan tl’ cua 
C++ lam viéc vi cdc d6i tugng cUa Idp. XU ly nay duc goi la da nang 
héa toan tU (operator overloading). 


Toan tu << duoc st dung nhiéu muc dich trong C++ dé 1a toan tt? chén 
dong (stream-insertion) va toan tU dich chuyén trai. Day 1a mOt vi du cla 
da nang hda todn tl. TUOng tu’ >> cing dudc da nang héa. N6é duc sur 
dung vUa todn tU trich dong (stream-extraction) va toan tUf dich chuyén 
phai. 


C++ cho phép cac lap trinh vién da nang héa hau hét cdc todn tr dé biéu 
thi ng canh ma trong d6 ching duc su dung. Trinh bién dich phat sinh 
doan ma thich hop dUa trén kiéu ma trong do toan tt’ dudc sU’ dung. M6t 
vai todn tu’ du’dc da nang hoéa thuOng xuyén, dac biét 1a todn tU gan va cdc 
todn tl’ sO hoc nhu + va -. Cong viéc thc hién bdi da nang hda cac toan 
tl cing cé thé dugc thuc hién bdi cac 106i goi ham tuOng minh, nhung ky 
phap thuOng sur dung dé dang dé doc. 


CAC NGUYEN TAC CO BAN CUA DA NANG HOA TOAN 
TU 


Lap trinh vién c6 thé sUr dung cac kiéu cé san va cé thé dinh nghia cac 
kiéu mdi. Cac kiéu c6 thé dudc st dung vGi tap cac todn tl’ phong phi. 


Cac toaén tl cung cap cho cdc lap trinh vién v6i ky phap ngan ngOn cho 
viéc biéu thi cdc thao tac cUla d6i tuong cUa cac kiéu c6 san. 


Cac lap trinh vién c6 thé str dung cac toan tU vGi cdc kiéu do ngudi ding 
dinh nghia. Mac dt C++ khong cho phép cdc todn tu’ mdi duc tao, né cho 
phép cac toan tr da ton tai du‘dc da nang héa sao cho khi cdc toan tl? nay 
duoc str dung vGi cdc d6i tuong cUa 1dp, cdc todn tl cé ¥ nghia thich hop 
cac kiéu mGi. Day chinh la m6t dac diém manh ca C++. 


Cac todn tl’ dugc da nang hda bang cach viét mt dinh nghia ham (bao 
gOm phan dau va than) nhu khi chting ta viét mOt ham binh thuOng, 
ngoai trl tén ham bay gid tré thanh tlr khéa operator theo sau bdi ky hiéu 
cUa todn tu’ duc da nang héa. Prototype cUa né c6é dang nhu sau: 


type operator operator_symbol ( parameter_list ); 


Dé st dung m6t todn tlr mot cdc di tugng cUa 16p, todn tU’ phai dudc da 
nang hda ngoai trU hai diéu. Diéu tht nhat toan tl’ gan cé thé str dung 
vGi moi 6p ma kh6ng can da nang héa. Cach cu xU mac dinh cUa toan ttt 
gan 1a mOt phép gan thanh vién cua cac thanh vién df liéu cUa I6p. Ching 
ta nhan thay rang sao chép thanh vién mac dinh thi nguy hiém di vGi céc 
16p vGi cdc thanh vién ma dudc cap phat d6ng. Chung ta sé da nang héa 
m6t cach tuOng minh toén tt? gan d6i v6i cdc 16p nhu thé. Diéu tht? hai 
toan tUr dia chi (&) cing cé thé dudc str dung vGi cdc d6i tuong cia bat 
ky 16p nado ma khong can da nang héa; N6 tra vé dia chi cUa d6i tuong 
trong b6 nhé. Toan tt? dia chi cing c6 thé dudc da nang héa. 


CAC GIOI HAN CUA DA NANG HOA TOAN TU 


Phan I6n cac todn ttf cua C++ c6 thé du@c da nang hoa. Hinh 4.1 cho thay 
cac toan tUr cé thé dudc da nang hda va hinh 4.1 1a cdc todn tl khong thé 
da nang héa. 


~ ! = < > += -= *= 

j= = A= &= = << >> >>= 

<<= =— i= <= >= &&r || 44 

-- ->* ; -> [] O new delete 
Hinh 4.1: 


Cac todn tU cé thé dugc da nang héa 


= = fe sizeof 


Hinh 4.2: Cac todn tlt khong thé da nang héa 


Chu y rang toan tUf ngoac tron () trong bang 4.1 1a toan tUr goi ham. Vi 
todn tU nay dng sau tén ham cé thé chUfa trong no nhiéu tham s6 do dé 
todn tl ngoac tron 1a m6t todn tU nhiéu ngéi. 


Th ty Wu tién cUa m6t todn tl’ khong thé dugc thay d6i bdi da nang héa. 
Diéu nay co thé dan tdi cdc tinh trang bat tién trong d6 m6t todn tl’ dudc 
da nang hda theo m6t cach d6i vGi mUc dé Ut tién c6 dinh cUa né thi 
khong thich hgp. Tuy nhién, céc dau ngodc don cé thé dugc su dung dé 
dat tht? tu uGc lugng cUa cac todn tUr da da nang hda trong m6t biéu thttc. 


Tinh két hop cUa mt toan tlt khéng thé dugc thay d6i bdi da nang hda. 
Cac tham sO mac dinh khong thé str dung vi m6t toan tt da nang héa. 


Khong thé thay d6i sO cdc todn hang ma mOt todn tU yéu cau: Da nang 
héa cdc todn tl’ mOt ngéi van 1a cac toan tl’ mOt ngéi; da nang hda cc todn 
tU hai ngdi van 1a cac todn tU hai ngdi. Todn tt ba ngéi duy nhat (?:) cua 
C++ khong thé da nang hoa. Cac toan tl’ &, *, + va — mOi todn tU cé cdc 
phién ban m6t va hai ngéi.; Cac phién ban mot va hai ngéi nay c6 thé 
dudc da nang héa riéng biét. 


Y nghia cUa lam sao m6t toan tUr lam viéc trén cdc d6i tuong cUa cac kiéu 
c6é san khong thé thay di bdi viéc da nang hda toan ttt, Chang han, lap 
trinh vién khéng thé thay d6i y nghia cUa lam sao todn tUf (+) cOng hai s6 
nguyén. Viéc da nang hda toan tU chi lam viéc vGi cdc d6i tuong cUa cac 
kiéu do ngudi ding dinh nghia hodc v6i m6t sy pha tr6n cUa m6t d6i 
tuOng cUa kiéu do ngudi ding dinh nghia va mOt d6i tung cua mot 
kiéu c6 san. 


Da nang héa m6t toan tl gan va mOt todn tl’ cOng dé cho phép cac 1énh 
nhu la: 

object2 = object2 + object1 

kh6éng bao ham toan tr += cing dudc da nang héa dé phép cdc 1énh nhu 
la: 

object2 += object1 


Hanh vi nhu thé cé thé dudc thuc hién bdi viéc da nang héa r6 rang todn 
tu’ += cho 16p do. 


CAC HAM TOAN TU CO THE LA CAC THANH VIEN CUA 
LOP HOAC KHONG LA CAC THANH VIEN 


Cac ham toén tt c6 thé 14 cdc ham thanh vién hoac ham khong thanh vién; 
ham khéng thanh vién thuOng 1a cdc ham friend. Cac ham thanh vién str 
dung ngam con tro this dé chtfa m6t trong cac tham s6 dOi tung 16p cua 
ching. Tham s6 dp d6 phai dugc liét ké mOt cach tuOng minh trong 10i 
gQi ham khong thanh vién. 


Khi da nang héda (), [], -> hoac =, ham da nang hda todn tU phai dudc khai 
bao nhu m6t thanh vién l6p. DOi vGi cdc todn tl khac, cdc ham da nang 
héa toan tU cé thé 1a cac ham kh6ng thanh vién (thuOng 1a cac ham friend). 


Liéu cé phai m6t ham toan tl duc cai dat nhu m6t ham thanh vién hoac 
nhu ham khéng thanh vién, todn tu’ van con du@c sui dung cung cach trong 
biéu thttc. Nhu vay cach la cach cai dat nao t6t nhat? 

Khi m6t ham toan tl’ dudc cai dat nhu m6t ham thanh vién, todn hang 
cUc trai phai 14 m6t d6i tuong 16p cUa todn tl’. Néu todn hang bén trai 
phai la m6t d6i tudng cUa 16p khac hodc m6t kiéu cé san thi ham toan tt? 
nay phai dugc cai dat nhu ham kh6ng thanh vién. M6t ham toén tU cai 
dat nhu ham khéng thanh viéan can 14 m6t friend néu ham phai truy cap 
dén cac thanh vién private hoac protected. 

Cac ham thanh vién chi duc goi khi todn hang trai cua mOt todn tU hai 
ngéi la mt d6i tuong cu thé cUa 16p dé, hoac khi toan hang don cua 
mt todn tl mt ngéi la mdt d6i tung cua 16p do. 
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Complex operator+(Complex Z); // Phép cOng gitfa hai s6 phttc 


Complex operator+(double R); //cOng m6t sO phUc vGi mOt s6 thu 


}; 


Complex::Complex(double R,double I) 
{ 


Real = R; 
Imaginary = J; 


} 


void Complex::Print() 


{ 
cout<<'('<<Real<<','<<Imaginary<<')'; 


} 


Complex Complex::operator + (Complex Z) 
{ 

Complex Tmp; 

Tmp.Real = Real + Z.Real; 


Tmp.Imaginary = Imaginary + Z.Imaginary; 


30: 


31: 


a2: 
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45: 
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49: 


return Tmp; 


} 


Complex Complex::operator + (double R) 
{ 

Complex Tmp; 

Tmp.Real = Real + R; 

Tmp.Imaginary = Imaginary; 

return T'mp; 


} 


int main() 

i 

Complex X,Y(4.3,8.2),2Z(3.3,1.1); 
cout<<" x2": 

X.Print(); 

cout<<endl<<"Y: "; 

Y.Print(); 

cout<<endl<<"Z: "; 


Z.Print(); 


50: 


51: 


52: 


53° 
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58: 
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60: 


61: 


62: 


63: 


64: 


X=Y+Z; 

cout<<endl<<endl<<"X = Y + Z:"<<end]; 
X.Print(); 
cout<<" ="; 

Y.Print(); 

cout<<" +": 

Z.PrintQ); 

X= Y+3.5; 

cout<<endl<<endl<<"X = Y + 3.5:"<<end]; 
X.Print(); 
cout<<" ="; 
Y.Print(); 
cout<<" + 3.5" 


return 0; 


} 


Ham thanh vién todn tU operator + () (tr dong 25 dén 31 va tl dong 33 
dén 39) tra vé mét dOi tudng cd kiéu Complex 1a t6ng cUa hai s6 phtfc 
hoac t6ng cUa m6t sO phUc vGi mOt sO thuc. Chu y rang d6i tugng tam 
thoi Tmp du@c ding bén trong ham operator + () dé gilt két qua, va do 1a 
di tuong dugc tra vé. 


Hinh 4.3: Két qua cUa vi du 4.1 


Do da nang hoa todn tUr + trén 16p Complex 6 vi du 4.1, chting ta cé thé 
viet: 


X=Y+Z; 
Cau lénh nay du@c trinh bién dich hiéu: 
X = Y.operator + (Z); 


Nhu vay, trong biéu thtfc Y + Z d6i tuong bén trai todn ttr + (1a d6i tuong 
Y) la dOi tung ma qua d6, ham thanh vién toan tl operator + () dUOc goi. 
Do d6 ham thanh vién todn tUr+ chi nhan m6t tham s6 1a d6i tuong bén 
phai todn tUr va dOi tung bén trai todn tUr 1a dOi tugng tao 10i goi cho 
ham toan tt? va duc truyén bdi con tro this. 


Ham operator + () tra vé m6t d6i tugng Complex. Do vay ching ta cé thé 
viet: 

(Y + Z).Print(); 

dé in trén man hinh s6 phUc cUa di tuong dugc tra vé. DOi tudng do Y 


+ Z sinh ra nhu vay 1a m6t d6i tudng tam thdi. No sé khong t6n tai khi 
ham thanh Print() két thtic. 


Hon ntfa khi tra vé mOt d6i tudng, todn tl’ + cho phép m6t chudi phép 
cOng. Nén ching ta ciing cé thé viét: 


X=X+Y+Z; 
Tuy nhién chting ta khong thé nao viét dudc cau 1énh sau: 
X=3.5+ Y; / LOI!!! 


Chinh vi ly do nay chting ta chon mOt ham khong thanh vién dé da nang 
héa m6t toan tl’ dé cho phép todn tl’ dugc giao hoan. Chu y rang ham 
khéng thanh vién khéng can thiét phai 1a ham friend néu cdc ham set va 
get thich hp t6n tai trong phan giao dién public, va dat biét nhat néu 
cac ham set va get la cac ham inline. 


Dé da nang hda toan tl << phai cé m6t todn hang trai cUla ki€u ostream & 
(nhu 1a cout trong biéu thtfc cout<<X), vi thé no phai 1a ham khéng thanh 
vién. TUOng tu, da nang héa todn tu’ >> phai cé mt todn hang trai cUa 
kiéu istream & (nhu 1a cin trong biéu thUtc cin>>X), vi thé vi thé no cting 
phai 1a ham kh6ng thanh vién. 


Negoai trU da nang hda toan tt? >> va << lién quan dén dong nhap/xuat dt 
li€u ching ta cé hinh 4.4 vé cach da nang héda todn tl nhu sau: 


Biéu thttc Ham thanh vién Ham khong thanh vién 
a#b a.operator#(b) operator#(a,b) 

#a a.operator() operator#(a) 

a=b a.operator=(b) 

a[b] a.operator[ ](b) 


a(b) a.operator()(b) 


a-> a.operator->() 
at++ a.operator++(0) operator++(a,0) 


a-- a.operator--(0) operator--(a,0) 
Hinh 4.4: Vic cai dat cdc ham toan tur 


DA NANG HOA CAC TOAN TU HAI NGOI 


Cac toaén tU hai ng6i duc da nang hoa trong hinh 4.5 sau: 


Toan tu Vidu Toan tur Vidu Toan tu 
+ atb += at=b oad 

: a-b -= a-=b == 

i a*b *= a*=b I= 

/ a/b /= a/=b <= 

% a%b %= a%=b >= 

A a\b A= a\=b && 

& a&b &= a&=b || 

| alb iF al=b , 

= a=b << a<<b [] 


< a<b >> a>>b ey a->*b 


> a>b SSS a>>=b 


Hinh 4.5: Cac toaén tl hai ngdi duc da nang hdéa 

MOt toan tUf hai ngéi cd thé dudc da nang hda nhu 1a ham thanh vién 
khéng tinh vGi m6t tham s6 hoac nhu mt ham kh6ng thanh vién vGi hai 
tham sO (mOt trong cdc tham sO nay phai la hodc 1a m6t d6i tugng 1dp 
hoac la m6t tham chiéu dén d6i tuong 6p). 
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: Complex(); // Constructor mac dinh 

10: Complex(double R,double I); 

11: Complex (const Complex & Z); // Constructor sao chép 
12: Complex (double R); // Constructor chuyén d6i 


13: void Print(); // Hién thi s6 phttc 
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// Cac toan tU tinh todn 

Complex operator + (Complex Z); 
Complex operator - (Complex Z); 
Complex operator += (Complex Z); 
Complex operator -= (Complex Z); 
// Cac toén tl’ so sénh 

int operator == (Complex Z); 

int operator != (Complex Z); 

int operator > (Complex Z); 

int operator >= (Complex Z); 

int operator < (Complex Z); 

int operator <= (Complex Z); 


private: 


double Abs(); // Gia tri tuyét dOi cUla s6 phUtc 


Le 


Complex::Complex() 


{ 
Real = 0.0; 
Imaginary = 0.0; 
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Complex::Complex(double R,double I) 
{ 

Real = R; 

Imaginary = I; 


} 


Complex::Complex(const Complex & Z) 


{ 
Real = Z.Real; 
Imaginary = Z.I[maginary; 


} 


Complex::Complex(double R) 
{ 

Real = R; 

Imaginary = 0.0; 

} 
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void Complex::Print() 


cout<<'('<<Real<<','<<Imaginary<<')'; 


} 


Complex Complex::operator + (Complex Z) 


{ 


Complex Tmp; 


Tmp.Real = Real + Z.Real; 
Tmp.Imaginary = Imaginary + Z.Imaginary; 
return T'mp; 


} 


Complex Complex::operator - (Complex Z) 


{ 


Complex Tmp; 


Tmp.Real = Real - Z.Real; 


Tmp.Imaginary = Imaginary - Z.Imaginary; 
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return Tmp; 


} 


Complex Complex::operator += (Complex Z) 
{ 

Real += Z.Real; 

Imaginary += Z.Imaginary; 

return *this; 


} 


Complex Complex::operator -= (Complex Z) 
{ 

Real -= Z.Real; 

Imaginary -= Z.Imaginary; 

return *this; 


} 


int Complex::operator == (Complex Z) 
i 


return (Real == Z.Real) && (Imaginary == Z.Imaginary); 


9A: } 

go: 

96: int Complex::operator != (Complex Z) 
O74, 

98: return (Real != Z.Real) || (Imaginary != Z.Imaginary); 
99: } 

100: 

101: int Complex::operator > (Complex Z) 
102s 

103: return Abs() > Z.Abs(); 

104: } 

105: 

106: int Complex::operator >= (Complex Z) 
107: { 

108: return Abs() >= Z.Abs(); 

109: °} 

110: 

111: int Complex::operator < (Complex Z) 
2 


113: return Abs() < Z.Abs(); 


114: 
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int Complex::operator <= (Complex Z) 
{ 
return Abs() <= Z.Abs(); 


} 


double Complex::Abs() 
{ 
return sqrt(Real*Real+Imaginary*Imaginary); 


} 


int main() 


{ 


Complex X, Y(4.3,8.2), Z(3.3,1.1), T; 


cout<<"X: "; 
X.Print(); 
cout<<endl<<"Y: "; 


Y.Print(); 
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150: 
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153: 


cout<<endl<<"Z: "; 

Z.Print(); 

cout<<endl<<"T: "; 

T.Print(); 

T=5.3;// GQi constructor chuyén kiéu 
cout<<endl<<endl<<"T = 5.3"<<endl; 
colts"; 

T.Print(); 

X=Y+Z; 

cout<<endl<<endl<<"K = Y+Z:"; 
X.Print(); 
cout<<" ="; 

Y.PrintQ); 

eOULSA" FS 

Z.Print(); 

X=Y-Z; 
cout<<endl<<"X = Y - Z:"; 
X.Print(); 
cout<<" ="; 


Y.Print(); 
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173: 
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cout<<" =" 
Z.Print(); 
cout<<endl<<endl<<"Y += T i.e": 
Y.Print(); 

cout<<" +="; 

T.Print(Q); 

Y += T; 

cout<<endl<<"Y: "; 

Y.Print(); 


cout<<endl<<"Z -= Tie"; 


Z.Print(); 
courc<"2S 
T.Print(Q); 

Z-=T. 
cout<<endl<<"Z: "; 


Z.Print(); 

Complex U(X);// GQi constructor sao chép 
cout<<endl<<endl<<"U: "; 

U.PrintQ); 


cout<<endl<<endl<<"Evaluating: X==U"<<endl; 


174: if (X==U) 

175: cout<<"They are equal"<<endl; 

176: cout<<"Evaluating: Y!=Z"<<endl; 

177: if (Y!=Z) 

178: cout<<"They are not equal => "; 

179: if (Y>Z) 

180: cout<<"Y>Z"; 

181: else 

182: cout<<"Y <2": 

183: return 0; 

184: } 

Dong thu? 10 cua chUOng trinh G vi dU 4.2: Complex(const Complex &Z); 
1a mOt constructor sao chép (copy constructor). N6 khdi d6ng mét ddi 
tuong l6p bang cach tao mOt sao chép cUla mOt ddi tung Ildp dé. 
Constructor sao chép thc hién cong viéc giOng nhu todn tl sao chép 
nhung no cé m6t vai tro dac biét. Constructor sao chép chi nhan tham sO 
1a mt tham chiéu chi dén d6i tung thuéc chinh 16p ma n6 dugc dinh 
nghia. Cac constructor sao chép duc ding mdi khi m6t sU sao chép cUa 
mt d6i tuong can thiét nhu khi cod sy truyén tham s6 bang tri, khi tra 
vé mot di tuong tr ham, hoac khi khdi d6ng mt ddi tugng ma dudc 
sao chép tl d6i tung khac cUa cing I6p. Chang han: 

Complex A(3.5, 4.5); 


Complex B(A); // GQi constructor sao chép 


Complex C = B; // GQi constructor sao chép 
Complex MyFunc(Complex Z) // GOi constructor sao chép 


{ rZ; // GOi constructor sao chép } 


Hinh 4.6: Két qua cUa vi du 4.2 


Ching ta chi y rang, dau = trong cau 1énh trén Ung vGi constructor sao 
chép cht khéng phai 1a toan tUr gan . Néu ching ta khéng dinh nghia 
constructor sao chép, trinh bién dich tao ra mOt constructor sao chép mac 
dinh sé sao chép tUing thanh vién mt. 


O dong 12 cUla chuong trinh 6 vi du 4.2: 


Complex(double R); 


1a m6t constructor chuy€n d6i (conversion constructor). Constructor nay 
lay mOt tham s6 double va khdi tao d6i tudng Complex ma phan thuc 
bang gid tri tham sO truyén vao va phan ao bang 0.0 (tr dong 48 dén 52). 
Bat ky m6t constructor nao cé tham s6 don cé thé dugc nghi nhu mét 
constructor chuy€n d6i. Constructor chuyén d6i sé d6i m6t s6 thUc thanh 
m6t d6i tuOng Complex r6i gan cho d6i tugng dich Complex. Chang 
han: 

T = 3.5; // Ngam dinh: T = Complex(3.5) 

Trinh bién dich tu d6ng ding constructor chuyén d6i dé tao mét déi 
tuOng tam thi Complex, rdi ding toan tUr gan dé gan dOi tudng tam thdi 
nay cho di tu@ng khdc cUa Complex. Chang han cau 1@nh sau van dting: 
X = Y + 3.5; // Ngam dinh: X = Y + Complex(3.5); 


Nhu vay m6t constructor chuyén d6i duc str dung dé thuc hién mét su 
chuyén d6i ngam dinh. 


[missing_resource: javascript:if(confirm(‘http:] 
#include <iostream.h> 

#include <math.h> 

class Complex 

{ 

private: 

double Real,Imaginary; 

public: 


Complex();//Constructor mac dinh 


Complex(double R,double I); 

Complex (const Complex & Z);//Constructor sao chep 
Complex (double R);//Constructor chuyen doi 

void Print();//Hien thi so phuc 

//Cac toan tu tinh toan 

friend Complex operator + (Complex Z1,Complex Z2); 
friend Complex operator - (Complex Z1,Complex Z2); 
Complex operator += (Complex Z); 

Complex operator -= (Complex Z); 

//Cac toan tu so sanh 

friend int operator == (Complex Z1,Complex Z2); 
friend int operator != (Complex Z1,Complex Z2); 
friend int operator > (Complex Z1,Complex Z2); 
friend int operator >= (Complex Z1,Complex Z2); 
friend int operator < (Complex Z1,Complex Z2); 
friend int operator <= (Complex Z1,Complex Z2); 
private: 

double Abs();//Gia tri tuyet doi cua so phuc 

h 


Complex::Complex() 


{ 

Real = 0.0; 

Imaginary = 0.0; 

} 

Complex::Complex(double R,double I) 
{ 

Real = R; 

Imaginary = [5 

} 

Complex::Complex(const Complex & Z) 
{ 

Real = Z.Real; 

Imaginary = Z.Imaginary; 

} 

Complex::Complex(double R) 

{ 

Real = R; 

Imaginary = 0.0; 

} 


void Complex::Print() 


{ 

cout<<'('<<Real<<','<<Imaginary<<')'; 

} 

Complex operator + (Complex Z1,Complex Z2) 
{ 

Complex Tmp; 

Tmp.Real = Z1.Real + Z2.Real; 

Tmp.I[maginary = Z1.Imaginary + Z2.Imaginary; 
return T'mp; 

} 

Complex operator - (Complex Z1,Complex Z2) 
{ 

Complex Tmp; 

Tmp.Real = Z1.Real - Z2.Real; 

Tmp.Imaginary = Z1.Imaginary - Z2.Imaginary; 
return Tmp; 

} 

Complex Complex::operator += (Complex Z) 

{ 


Real += Z.Real; 


Imaginary += Z.[maginary; 

return *this; 

} 

Complex Complex::operator -= (Complex Z) 

{ 

Real -= Z.Real; 

Imaginary -= Z.Imaginary; 

return *this; 

} 

int operator == (Complex Z1,Complex Z2) 

{ 

return (Z1.Real == Z2.Real) && (Z1.Imaginary == Z2.Imaginary); 
} 

int operator != (Complex Z1,Complex Z2) 

{ 

return (Z1.Real != Z2.Real) || (Z1.Imaginary != Z2.Imaginary); 
} 

int operator > (Complex Z1,Complex Z2) 

{ 


return Z1.Abs() > Z2.Abs(); 


} 

int operator >= (Complex Z1,Complex Z2) 
i 

return Z1.Abs() >= Z2.Abs(); 

} 

int operator < (Complex Z1,Complex Z2) 
{ 

return Z1.Abs() < Z2.Abs(); 

} 

int operator <= (Complex Z1,Complex Z2) 
{ 

return Z1.Abs() <= Z2.Abs(); 

} 

double Complex::Abs() 

{ 

return sqrt(Real*Real+Imaginary*Imaginary); 
} 

int main() 

{ 


Complex X, Y(4.3,8.2),Z(3.3,1.1); 


cout<<"X: "; X.PrintQ); 
cout<<endl<<"Y: "; Y.Print(); 
cout<<endl<<"Z: "; Z.Print(); 
X=Y+3.6; 
cout<<endl<<endl<<"X = Y + 3.6: "; 
X.Print(); cout<<" ="; 

Y.PrintQ); cout<<" + 3.6 "; 

X = 3.6 + Y;cout<<endl<<"X = 3.6 + Y:"; 
X.Print(); cout<<" = 3.6 + "5 
Y.Print(); X = 3.8 - Z; 
cout<<endl<<"X = 3.8 - Z:"; 
X.Print(); cout<<" = 3.8 - "; 
Z.Print(); X = Z - 3.8; 
cout<<endl<<"X = Z - 3.8:."; 
X.Print(); cout<<" ="; 

Z.Print(); cout<<" - 3.8"; 

return 0; 


} 


Hinh 4.7: Két qua cua vi du 4.3 


DA NANG HOA CAC TOAN TU MOT NGOI 


Cac todn tl’ mt ng6di dudc da nang héa trong hinh 4.8 sau: 


Toan tu Vidu Toan tu Vidu 

+ +¢C ~ ~C 

- ae ! la 

= a 8 Se re Cr 
& &c -- --C, C-- 
-> c-> 


Hinh 4.8: Cac todn tl’ mOt ngéi duc da nang hdéa 


MOt toan tu’ mOt ngéi cua 16p duc da nang héa nhu mét ham thanh vién 
khéng tinh v6i khéng c6é tham sO hodc nhu m6t ham khong thanh vién v6i 


m0t tham s6; Tham sO dé phai hoac 1a mOt d6i tudng 16p hoac 1a mot 
tham chiéu dén d6i tuong 16p. 


[missing_resource: javascript:if(confirm(‘http:] 
1: #include <iostream.h> 

2: #include <math.h> 

DB: 

4: class Complex 


54 


op) 


: private: 


NI 


: double Real, Imaginary; 

8: public: 

9: Complex(); // Constructor mac dinh 

10: Complex(double R,double I); 

11: Complex (const Complex & Z); // Constructor sao chép 
12: Complex (double R); // Constructor chuy€n d6i 

13: void Print(); // Hién thi s6 phtfc 

14: // Cac todn tU tinh todn 

15: friend Complex operator + (Complex Z1,Complex Z2); 
16: friend Complex operator - (Complex Z1,Complex Z2); 


17: Complex operator += (Complex Z); 


18: 


19: 


20: 


21: 


22: 


23: 


24: 


25: 


26: 


27: 


28: 


29: 


30: 


ile 


oo: 


Bo: 


Dt 


ao: 


36: 


37: 


Complex operator -= (Complex Z); 

// Todn tu tri mOt ngoi 

Complex operator — (); 

// Cac toén tl’ so sénh 

friend int operator == (Complex Z1,Complex Z2); 
friend int operator != (Complex Z1,Complex Z2); 
friend int operator > (Complex Z1,Complex Z2); 
friend int operator >= (Complex Z1,Complex Z2); 
friend int operator < (Complex Z1,Complex Z2); 
friend int operator <= (Complex Z1,Complex Z2); 
private: 

double Abs(); // Gia tri tuyét d6i cUla s6 phUtc 


ie 


Complex::Complex() 
{ 


Real = 0.0; 
Imaginary = 0.0; 
} 


38: 


39: 


40: 


Al: 


42: 


AS: 


44: 


45: 


46: 


47: 


48: 


49: 


50: 


51: 


52: 


53° 


54: 


5D 


56: 


57: 


Complex::Complex(double R,double I) 
{ 

Real = R; 

Imaginary = J; 

} 

Complex::Complex(const Complex & Z) 
i 

Real = Z.Real; 

Imaginary = Z.Imaginary; 

} 

Complex::Complex(double R) 

{ 

Real = R; 

Imaginary = 0.0; 

} 

void Complex::Print() 


{ 


58: 


59: 


60: 


61: 


62: 


63: 


64: 


65: 


66: 


67: 


68: 


69: 


70: 


7 ie 


TZ: 


72: 


74: 


75: 


76: 


Ti 


cout<<'('<<Real<<','<<Imaginary<<')'; 


} 


Complex operator + (Complex Z1,Complex Z2) 
{ 


Complex Tmp; 


Tmp.Real = Z1.Real + Z2.Real; 
Tmp.Imaginary = Z1.Imaginary + Z2.Imaginary; 
return ‘T'mp; 


} 


Complex operator - (Complex Z1,Complex Z2) 
{ 


Complex Tmp; 


Tmp.Real = Z1.Real - Z2.Real; 
Tmp.Imaginary = Z1.Imaginary - Z2.Imaginary; 
return T'mp; 


} 


78: 


79: 


80: 


Bie 


82: 


83; 


84: 


85: 


86: 


87: 


88: 


89: 


90: 


91: 


92: 


93: 


94: 


95: 


96: 


97: 


Complex Complex::operator += (Complex Z) 
{ 

Real += Z.Real; 

Imaginary += Z.Imaginary; 

return *this; 


} 


Complex Complex::operator -= (Complex Z) 
{ 

Real -= Z.Real; 

Imaginary -= Z.Imaginary; 

return *this; 


} 


Complex Complex::operator - () 


{ 


Complex Tmp; 


Tmp.Real = -Real; 


98: Tmp.Imaginary = -Imaginary; 


99: return Tmp; 


100: 


101 


102: 


103: 


104: 


105: 


106: 


107: 


108: 


109: 


110: 


cb bak 


142s 


Lis 


114: 


LES: 


116: 


i ee 


} 


int operator == (Complex Z1,Complex Z2) 


{ 


return (Z1.Real == Z2.Real) && (Z1.Imaginary == Z2.Imaginary); 


} 


int operator != (Complex Z1,Complex Z2) 


{ 


return (Z1.Real != Z2.Real) || (Z1.Imaginary != Z2 Imaginary); 


} 


int operator > (Complex Z1,Complex Z2) 


{ 


return Z1.Abs() > Z2.Abs(); 


} 


int operator >= (Complex Z1,Complex Z2) 


118: 


LTS: 


120: 


i 2 


22: 


123: 


124: 


125: 


126: 


27s 


128: 


129: 


130: 


13t: 


a2: 


133° 


134: 


135; 


136: 


137: 


{ 


return Z1.Abs() >= Z2.Abs(); 


} 


int operator < (Complex Z1,Complex Z2) 


{ 


return Z1.Abs() < Z2.Abs(); 


} 


int operator <= (Complex Z1,Complex Z2) 


{ 


return Z1.Abs() <= Z2.Abs(); 


} 


double Complex::Abs() 


{ 


return sqrt(Real*Real+Imaginary*Imaginary); 


} 


int main() 


138: { 

139: Complex X, Y(4.3,8.2), Z(3.3,1.1); 
140: 

141--cout<<"X2"; 

142: X.Print(); 

143: cout<<endl<<"Y: "; 

144: Y.PrintQ); 

145: cout<<endl<<"Z: "; 

146: Z.Print(); 

147: X = -Y + 3.6; 

148: cout<<endl<<endl<<"X = -Y + 3.6:"5 
149: X.Print(); 

150: cout<<" ="; 

151: (-Y).PrintQ); 

bo2)couta<" 4°3.0.3 

153: X = -Y + -Z; 

154: cout<<endl<<"X =-Y + -Z:"; 
155: X.Print(); 

156: cout<<" ="; 


157: (-Y).PrintQ); 


158: cout<<" +"; 
159: (-Z).PrintQ); 


160: return 0; 


161: } 


Hinh 4.9: Két qua cUa vi du 4.4 


DA NANG HOA MOT SO TOAN TU DAC BIET 


Trong phan nay ching ta sé tim hiéu cach cai dat mOt vai todn tl’ dac biét 
nhu () [] ++ --, => 


Toan t [] 


Khi cai dat cdc 16p vector hoac chuGi ky ty, ching ta can phai truy cap 
dén tling phan tr cUa chiing, trong ngén ng C/C++ da cé toan ttt [] dé 
truy cap dén m6t phan tU cUa mang. Day 1a todn tUr hai ngéi, cd dang 
a[b] va khi da nang toan tU nay thi ham todn tu tuong Ung phai 1a thanh 
vién cua m6t I6p. 


[missing_resource: javascript:if(confirm(‘http:] 


1: #include <iostream.h> 


3: class Vector 

4: { 

9: private: 

6: int Size; 

7: int *Data; 

8: public: 

9: Vector(int S=2,int V=0); 
10: ~Vector(); 

11: void Print() const; 

12: int & operator [] (int I); 
Libs 

14: 

15: Vector:: Vector(int S,int V) 
LG? 

17; Size ='5; 

18: Data=new int[Size]; 
19: for(int I=0;I<Size;++I) 
20: Data[I]=V; 


7a am 


22: 


a3: 


24: 


ZS 


26: 


27° 


28: 


29: 


30: 


at: 


32: 


33: 


34: 


as 


36: 


DL 


38: 


39: 


AO: 


41: 


Vector::~Vector() 

{ 

delete [|Data; 

} 

void Vector::Print() const 

{ 

cout<<"Vector:("; 

for(int I=0;I<Size-1;++I) 
cout<<Data[I]<<","; 
cout<<Data[Size-1]<<")"<<endl; 


} 


int & Vector::operator [](int I) 


{ 


return Datal[I]; 


} 


int main() 


{ 


42: 


43: 


44: 


45: 


46: 


47: 


48: 


49: 


50; 


Vector V(5,1); 
V.PrintQ); 

for(int I=0;I<5;++I) 
V(U}*=+1); 
V.PrintQ); 

V[0]=10; 

V.PrintQ); 


return 0; 


} 


Hinh 4.10: Két qua cUa vi du 4.5 


Trong chuong trinh 6 vi du 4.5, ham toan tU cUa todn tU [] 6 16p Vector 
tra vé m6t tham chiéu vi toan tU nay c6é thé ding 6 vé trai cUla phép gan. 


Toan tU () 


Todn tUr () duc ding dé goi ham, todn tl nay g6m hai toén hang: todn 
hang dau tién 1a tén ham, todn hang tht? hai 1a danh séch cdc tham s6 cUa 
ham. Toén tt? nay cé dang giéng nhu toén tl [] va khi da nang toan tUf nay 
thi ham todn tl’ tuong Ung phai 1a thanh vién cUa mOt 6p. 


[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2 

3: class Vector 

4: { 

9: private: 

6: int Size; 

7: int *Data; 

8: public: 

9: Vector(int S=2,int V=0); 
10: ~Vector(); 

11: void Print() const; 

12: int & operator () (int I); 
‘Be rag 

14: 

15: Vector:: Vector(int S,int V) 
1634 

17: 31Ze = 5; 

18: Data=new int[Size]; 


19: for(int I=0;I<Size;++I) 


20: 


24 


22: 


23: 


24: 


25: 


26: 


CA fo 


28° 


29: 


30: 


31: 


52° 


mer 


34: 


ao 


36: 


ST: 


38: 


39: 


Data[I|=V; 


} 


Vector::~Vector() 

{ 

delete [|Data; 

f 

void Vector::Print() const 

i 

cout<<"Vector:("; 

for(int I=0;I<Size-1;++I) 
cout<<Data[I]<<","; 
cout<<Data[Size-1]<<")"<<endl; 


} 


int & Vector::operator ()(int I) 


{ 


return Data|[I]; 


} 


40: 


Al: 


42: 


43: 


44: 


a: 


46: 


ay: 


48: 


49: 


50: 


int main() 

{ 

Vector V(5,1); 
V.Print(); 

for(int I=0;I<5;++I) 
V()*=+1); 
V.Print(); 

V(0)=10; 

V.Print(); 


return 0; 


} 


Hinh 4.11: Két qua cUa vi du 4.6 


[missing resource: javascript:if(confirm(‘http: ] 


1: #include <iostream.h> 


We 


3: class Matrix 


4: { 

9D: private: 

6: int Rows,Cols; 

7: int **Data; 

8: public: 

9: Matrix(int R=2,int C=2,int V=0); 
10: ~Matrix(); 

11: void Print() const; 

12: int & operator () (int R,int C); 
Te fs 

14: 

15: Matrix::Matrix(int R,int C,int V) 
16: { 

17 L sy: 

18: Rows=R; 

19: Cols=C; 

20: Data = new int *[Rows]; 

21: int *Temp=new int[Rows*Cols]; 
22: for(I=0;I<Rows;++I) 


23:4 


24: 


25: 


26: 


D7: 


28: 


29: 


30: 


31: 


me ae 


Bee 


34: 


35: 


36: 


oy: 


38: 


39: 


40: 


Al: 


42: 


A3: 


Data[I]=Temp; 
Temp+=Cols; 

} 
for(I=0;I<Rows;++1) 
for(J=0;J<Cols;++J) 
Data[I][JJ=V; 


} 


Matrix::~Matrix() 
{ 

delete [] Data[0]; 
delete [] Data; 


} 


void Matrix::Print() const 


{ 

int I,J; 
for(I=0;I<Rows;++1) 
{ 


for(J=0;J<Cols;++J) 


44: 


45: 


46: 


47: 


48: 


49: 


50: 


51 


52: 


53: 


54: 


55: 


56: 


57? 


50: 


59: 


60: 


61: 


62: 


63: 


{ 

cout.width(5); // Hién thi canh 1é phai vGi chiéu dai 5 ky tu 
cout<<Data|[I][J]; 

} 

cout<<endl; 

} 

} 


int & Matrix::operator () (int R,int C) 
{ 
return Data[R][C]; 


} 


int main() 

{ 

int I,J; 

Matrix M(2,3,1); 
cout<<"Matrix:"<<endl]; 
M.Print(); 


for(I=0;I<2;++I) 


64: for(J=0;J<3;++J) 

65: M(I,J)*=(+J+1); 

66: cout<<"Matrix:"<<endl; 
67: M.PrintQ); 


68: return 0; 


69: } 


Hinh 4.12: Két qua cua vi du 4.7 


TOAN TU CHUYEN DOI KIEU 


Phan 16n cdc chuOng trinh xt ly thong tin su da dang cUa cac kiéu. Doi 
khi tat ca cac thao tac "dUing lai bén trong mét ki€u". Chang han, mét s6 
nguyén vGi mOt sO nguyén tao thanh m6t s6 nguyén (mién 1a két qua 
kh6ng qua 16n dé dudc biéu dién nhu m6t s6 nguyén). Nhung that can 
thiét dé chuyén d6i di liéu cUa mOt kiéu tdi dt liéu cla ki€u khac. 
Diéu nay c6 thé xay ra trong cdc phép gan, caéc két qua tinh todn, trong 
viéc chuyén cac gia tri t6i ham, va trong viéc tra vé tri tu ham. Trinh bién 
dich biét lam thé nao dé thuc hién cdc chuyén d6i nao dé trong s6 cac 
kiéu c6 san. Cac lap trinh vién c6é thé ép budc cdc chuyén d6i trong s6 
cac kiéu cé san b6i ép kiéu. 


Nhung d6i vi cdc kiéu do ngudi ding dinh nghia thi trinh bién dich 
khong thé tu dOng biét lam thé nao chuyén d6i trong s6 cdc kiéu dt liéu 
do ngudi ding dinh nghia va céc kiéu cé san. Lap trinh vién phai chi r6 
lam sao cdc chuyén d6i nhu vay sé xuat hién. Cac chuyén d6i nhu thé 
c6 thé dudc thuc hién vi constructor chuyén d6i. 


MOt toan tl chuy€n d6i kiéu c6 thé dudc st’ dung dé chuyén d6i mét 
d6i tuong cua mt I6p thanh d6i tudng cUa m6t 16p khac hoac thanh 
mt di tugng cUa mOt kiéu cé san. Toan tl’ chuyén d6i kiéu nhu thé 
phai 1a ham thanh vién khong tinh va khong 1a ham friend. Prototype cua 
ham thanh vién nay cé cu phap: 

operator <data type> (); 

[missing resource: javascript:if(confirm(‘http: ] 

1: #include <iostream.h> 

2: 


3: class Number 


at 


Ol 


: private: 
6: float Data; 


7: public: 


jee) 


: Number(float F=0.0) 
oe 

10: Data=F; 

a ee 


12: operator float() 


133 4 

14: return Data; 

15: } 

16: operator int() 

74 

18: return (int)Data; 

19; } 

20575 

21; 

22: int main() 

233% 

24: Number N1(9.7), N2(2.6); 

25: float X=(float)N1; //GQi operator float() 
26: cout<<X<<endl; 

27: int Y=(int)N2; //GQi operator int() 
28: cout<<Y<<endl; 

29: return 0; 


30: } 


Hinh 4.19: Két qua cla vi du 4.14 


TOAN TU NEW VA DELETE 


Cac todn tUr new va delete toan cUc c6 thé du@c da nang héa. Diéu nay 
cho phép cac lap trinh vién C++ cd kha nang xay dung m6t hé th6ng cap 
phat b6 nhé theo y ngudi ding, céi cling giao tiép nhu hé thOng cap phat 
mac dinh. 


C6 hai cdch da nang héa cac toan tl new va delete: 


Co thé da nang héa m6t cach toan cUc nghia 1a thay thé han cac toan tr 
new va delete mac dinh. 


Chung ta da nang hda cac todn tU new va delete vGi tu cach 1a ham thanh 
vién cua 16p néu muOn cac todn tU new va delete 4p dung d6i vGi ldp do. 
Khi chung ta ding new va delete d6i vdi I6p nao do, trinh bién dich sé 
kiém tra xem new va delete c6 dudc dinh nghia riéng cho 1p do hay 
khong; néu khong thi ding new va delete toan cUc (c6 thé da duc da 
nang hoa). 

Ham toan tU’ cUa toan tU new va delete c6é prototype nhu sau: 
void * operator new(size_t size); 


void operator delete(void * ptr); 


Trong d6 tham s6 kiéu size_t duc trinh bién dich hiéu 1a kich thuGc cla 
kiéu dC liéu duc trao cho toan tt? new. 


Da nang héa toan tU new va delete toan cUc 


[missing resource: javascript:if(confirm(‘http: ] 
1: #include <iostream.h> 

2: #include <stdlib.h> 

fe 

4: class Point 

oa | 

6: private: 

7: int X, Y; 

8: public: 

9: Point(int A=0,int B=0) 

FOE 

11: X=A; 

12: Y=B; 

13: cout<<"Constructor!"<<endl; 
14: } 

15: ~Point() 

1634 

17: cout<<"Destructor!"<<end]; 
LOic} 


19: void Print() const 


20: 


21: 


22: 


23: 


24: 


25° 


26: 


27: 


28: 


29: 


30: 


31: 


a2: 


mer 


34: 


ao 


36: 


ST: 


38: 


39: 


cout<<"Ka"<<x <<" "<e"Va"<<V <<endl: 
Ve 


void * operator new(size_t Size) 
{ 
return malloc(Size); 


} 


void operator delete(void *Ptr) 
{ 
free(Ptr); 


} 


int main() 

{ 

Point *P1,*P2; 

P1= new Point(10,20); 


if (P1==NULL) 


40: 


41: 


42: 


43: 


44: 


45: 


46: 


47: 


48: 


49: 


50: 


51: 


52 


53% 


54: 


55° 


56: 


57: 


Bo: 


59: 


{ 

cout<<"Out of memory!"<<endl; 
return 1; 

} 

P2= new Point(-10,-20); 

if (P2==NULL) 

{ 

cout<<"Out of memory!"<<endl; 
return 1; 

} 


int *X=new int; 


if (X==NULL) 
{ 
cout<<"Out of memory!"<<endl; 


return 1; 

} 

*X=10; 
cout<<"X="<<*X<<endl; 
cout<<"Point 1:"; 


P1->Print(); 


60: cout<<"Point 2:"; 
61: P2->Print(); 

62: delete P1; 

63: delete P2; 

64: delete X; 


65: return 0; 


66: } 


Hinh 4.20: Két qua cUa vi du 4.15 


Da nang héa toan tU new va delete cho m6t 16p 

Néu muOn toén tUr new va delete cé tinh chat dac biét chi khi 4p dung cho 
di tung cUa Idp nao dé, ching ta c6é thé da nang héa todn tU new va 
delete vGi tu cdch 1 ham thanh vién cua 16p do. Viéc nay khéng khac lam 
so vGi cach da nang héa todn tU new va delete m6t cach toan cUc. 


[missing resource: javascript:if(confirm(‘http: ] 


1: #include <iostream.h> 


2? 


3: 


5: 


6: 


7: 


oS: 


10 


20: 


21 


#include <stdlib.h> 


class Number 


a 


private: 
int Data; 
public: 


Number(int X=0) 


: Data=X; 


: void * operator new(size_t Size) 

| 

: cout<<"Toan tu new cua lop!"<<endl; 
: return ::new unsigned char[Size]; 


ey 


: void operator delete(void *Ptr) 


{ 


: cout<<"Toan tu delete cua lop!"<<endl; 


22 


aS: 


: delete Ptr; 


} 


24: 


25: 


26: 


27: 


28: 


void Print() const 


{ 


cout<<"Data:"<<Data<<end]; 


} 


29: 


30: 


at: 


D2: 


33: 


34: 


Sie 


36: 


Dr: 


38: 


39: 


40: 


41: 


int main() 

{ 

Number *N; 

N= new Number(10); 

if (N==NULL) 

{ 

cout<<"Out of memory!"<<endl; 
return 1; 

} 


int *X=new int; 


42: if (X==NULL) 

rere | 

44: cout<<"Out of memory!"<<end]; 
45: return 1; 

46: } 

47: *X=10; 

48: cout<<"X="<<*X<<endl]; 

49: N->Print(); 

50: delete N; 

51: delete X; 


52: return 0; 


53: t 


Hinh 4.21: Két qua cua vi du 4.16 


DA NANG HOA CAC TOAN TU CHEN DONG << VA 
TRICH DONG >> 


Chiing ta cé thé da nang hda cdc toan tUf chén dong << (stream insertion) 
va trich dong >> (stream extraction). Ham toan tU cUa todn tu << du@c da 
nang hoa co prototype nhu sau: 


ostream & operator << (ostream & stream, ClassName Object); 


Ham toan tlt << tra vé tham chiéu chi dén dong xuat ostream. Tham sO 
thr nhat cUa ham todn tr << 14 m6t tham chiéu chi dén dong xuat 
ostream, tham sO thf hai la d6i tugng duc chén vao dong. Khi str dung, 
dong trao cho todn tU' << (tham s6 tht? nhat) 1a to4n hang bén trai va dOi 
tuOng duc dua vao dong (tham s6 thU hai) 1a toan hang bén phai. Dé 
bao dam cach ding todn ttf << luén nhat quan, ching ta khéng thé dinh 
nghia ham toan tu’ << nhu 1a ham thanh vién cUa 16p dang xét, thong 
thuOng no chinh 1a ham friend. 


Con ham todn tU cUa todn tlt >> duc da nang héa cé prototype nhu sau: 
istream & operator >> (istream & stream, ClassName Object); 


Ham toén tt >> tra vé tham chiéu chi dén dong nhap istream. Tham sO 
thf nhat cUa ham todn tU nay 14 mOt tham chiéu chi dén dong nhap 
istream, tham sO tht? hai 1a d6i tudng cUa l6p dang xét ma chting ta muOn 
tao dung nho vao dt liéu lay tl dong nhap. Khi sur dung, dong nhap 
dong vai todn hang bén trai, dOi tu¢ng nhan di liéu dong vai todn hang 
bén phai. Ciing nhu truOng hop todn tu <<, ham todn tu’ >> khong 14 ham 
thanh vién cUa 16p, thong thuOng n6 chinh 1a ham friend. 


[missing_resource: javascript:if(confirm(‘http:] 
1: #include <iostream.h> 

2: 

3: class Point 

A: { 


9: private: 


6: int X,Y; 

7: public: 

8: PointQ); 

9: friend ostream & operator << (ostream & Out,Point & P); 
10: friend istream & operator >> (istream & In,Point & P); 
ie 

12; 

13: Point::Point() 

14: { 

15: X=Y=0; 

16: } 

i We 

18: ostream & operator << (ostream & Out,Point & P) 

die Wa 

20: Out<<"K="<<P.X<<" Y="<<P Y<<endl; 

21: return Out; //Cho phép cout<<a<<b<<c; 

Dip as 

23; 

24: istream & operator >> (istream &In,Point & P) 


25: { 


26: cout<<"X°2"; 

27: In>>P.X; 

28: cout<<"Y:"; 

29: In>>P. Y: 

30: return In; //Cho phép cin>>a>>b>>c; 
ot: } 

D2; 

33: int main() 

34: { 

35: Point P; 

36: cin>>P; 

37: cout<<"Point:"<<P; 
38: return 0; 


39: } 


Hinh 4.22: Két qua cUa vi dy 4.17 


MOT SO vi DU 


L6p String 

[missing_resource: javascript:if(confirm(‘http:] 
#include <iostream.h> 

#include <iomanip.h> 

#include <string.h> 

#include <assert.h> 

class String 

{ 

private: 

char *Ptr; //Con tro tro den diem bat dau cua chuoi 
int Length; //Chieu dai chuoi 

public: 


vt 


String(const char * = ""); //Constructor chuyen doi 
String(const String &); //Constructor sao chep 
~String(); //Destructor 

const String &operator=(const String &); //Phep gan 
String &operator+=(const String &); //Phep noi 

int operator!() const; //Kiem tra chuoi rong 


int operator==(const String &) const; 


int operator!=(const String &) const; 


int operator<(const String &) const; 

int operator>(const String &) const; 

int operator>=(const String &) const; 

int operator<=(const String &) const; 

char & operator[](int); //Tra ve ky tu tham chieu 

String &operator()(int, int); //Tra ve mot chuoi con 

int GetLength() const; 

friend ostream &operator<<(ostream &, const String &); 
friend istream &operator>>(istream &, String &); 

ie 

//Constructor sao chep: Chuyen doi char * thanh String 
String::String(const char *S) 

{ 

cout << "Conversion constructor: " << S << endl; 
Length = strlen(S); 

Ptr = new char[Length + 1]; 

assert(Ptr != 0); 

strcpy(Ptr, S); 

} 


String::String(const String &Copy) 


{ 

cout << "Copy constructor: " << Copy.Ptr << endl; 
Length = Copy.Length; 

Ptr = new char[Length + 1]; 

assert(Ptr != 0); 

strcpy(Ptr, Copy.Ptr); 

} 

//Destructor 

String::~String() 

{ 

cout << "Destructor: " << Ptr << endl; 

delete [] Ptr; 

} 

const String &String::operator=(const String &Right) 
{ 

cout << "operator= called" << endl; 

if (&Right != this) 

i 

delete [] Ptr; 


Length = Right.Length; 


Ptr = new char[Length + 1]; 

assert(Ptr != 0); 

strcpy(Ptr, Right.Ptr); 

} 

else 

cout << "Attempted assignment of a String to itself" << endl; 
return *this; 

} 

String &String::operator+=(const String &Right) 
{ 

char *TempPtr = Ptr; 

Length += Right.Length; 

Ptr = new char[Length + 1]; 

assert(Ptr != 0); 

strcpy(Ptr, TempPtr); 

strcat(Ptr, Right.Ptr); 

delete [] TempPtr; 

return *this; 

} 


int String::operator!() const 


{ 


return Length == 0; 

} 

int String::operator==(const String &Right) const 
{ 

return strcmp(Ptr, Right.Ptr) == 0; 


} 


int String::operator!=(const String &Right) const 


{ 


return strcmp(Ptr, Right.Ptr) != 0; 


} 


int String::operator<(const String &Right) const 


i 


return strcmp(Ptr, Right.Ptr) < 0; 


} 


int String::operator>(const String &Right) const 


{ 


return strcmp(Ptr, Right.Ptr) > 0; 


} 


int String::operator>=(const String &Right) const 


{ 

return strcmp(Ptr, Right.Ptr) >= 0; 

} 

int String::operator<=(const String &Right) const 

{ 

return strcmp(Ptr, Right.Ptr) <= 0; 

} 

char &String::operator[](int Subscript) 

{ 

assert(Subscript >= 0 && Subscript < Length); 

return Ptr[Subscript]; 

} 

String &String::operator()(int Index, int SubLength) 

{ 

assert(Index >= 0 && Index < Length && SubLength >= 0); 
String *SubPtr = new String; 

assert(SubPtr != 0); 

if ((SubLength == 0) || (Index + SubLength > Length)) 
SubPtr->Length = Length - Index + 1; 


else 


SubPtr->Length = SubLength + 1; 

delete SubPtr->Ptr; 

SubPtr->Ptr = new char[SubPtr->Length]; 
assert(SubPtr->Ptr != 0); 

strncpy(SubPtr->Ptr, &Ptr[ Index], SubPtr->Length); 
SubPtr->Ptr[SubPtr->Length] = '\0'; 

return *SubPtr; 

} 

int String::GetLength() const 

{return Length; 

} 

ostream &operator<<(ostream &Output, const String &S) 
i 

Output << S.Ptr; 

return Output; 

} 

istream &operator>>(istream &Input, String &S) 

i 

char Temp[100]; 


Input >> setw(100) >> Temp; 


S = Temp; 

return Input; 

} 

int main() 

{ 

String S1("happy"), S2(" birthday"), S3; 
COuL=<"SLIs VS SLs VS S21 a. 82 
aa oo Is << 53:<< VY" << endl 

<< "The results of comparing S2 and $1:" << endl 
<< "$2 == $1 yields " << (S2 == S1) << endl 

<< "S2 != $1 yields " << (S2 != $1) << endl 

<< "S2 >S1 yields " << (S2 > $1) << endl 

<< "$2 < $1 yields " << (S2 < $1) << endl 

<< "$2 >= $1 yields " << (S2 >= S1) << endl 

<< "$2 <= $1 yields " << (S2 <= S1) << endl; 
cout << "Testing !S3:" << endl; 

if (1S3) 

i 

cout << "S3 is empty; assigning S1 to S3;" << endl; 


a= 


cout<<“S31s \V"" << Sa<< "<< endl; 

} 

cout << '"S1 += 82 yields $1 ="; 

S1 += $2; 

cout << S1 << endl; 

cout << "S1 += \" to you\" yields" << endl; 

S1 +=" to you"; 

eout<<"S1 =" <<'S1/<< endl: 

cout << "The substring of S1 starting at" << endl 
<< "location 0 for 14 characters, S1(0, 14), is: " 
<< $1(0, 14) << endl; 

cout << "The substring of $1 starting at" << endl 
<< "location 15, $1(15, 0), is: " 

<< §1(15, 0) <<endl; // 0 is "to end of string" 
String *S4Ptr = new String(S1); 

cout << "*S4Ptr =" << *S$4Ptr <<endl; 

cout << "assigning *S4Ptr to *S4Ptr" << endl; 
*S4Ptr = *S4Ptr; 

cout << "*S4Ptr =" << *S4Ptr << endl; 


delete S4Ptr; 


S1[0] ='H’; 

S1[6] = 'B'; 

cout <<"S1 after S1[0] = 'H' and S1[6] = 'B' is: "<< S1 << endl; 
cout << "Attempt to assign 'd' to S1[30] yields:" << endl; 
S1[30] = 'd'; //Loi: Chi so vuot khoi mien!!! 

return 0; 


} 


Conversion constructor: happy 
Conversion constructor: birthday 
Conversion constructor: 

Slis "happy"; $2is" birthday"; $3 is" 
The results of comparing $2 and $1: 
S2=S1 yields O 

32 !=S1 yields 1 

S2> SlyieldsO 

S2< Sl yields 1 

S2>=81 yields 0 

S2<=S1 yields 1 

Testing !83: 

S53 isempty; assigning $1 to 33; 
operator= called 

S3is "happy" 

$14=82 yields S1= happy birthday 
S1+=" to you" yields 

Conversion constructor: to you 
Destructor: to you 

Sl=happy birthday to you 

Conversion constructor: 

The substring of $1 starting at 

location 0 for 14 characters, $1(0, 14),is happy birthday 
Conversion constructor: 

The substring of $1 starting at 

location 15,51(15, 0), is: to you 

Copy constructor: happy birthday to you 
4$4Ptr = happy birthday to you 

assigning *S4Ptr to *$4Ptr 

operator= called 

Attempted assignment of a String to itself 
*$4Ptr = happy birthday to you 
Destructor: happy birthday to you 
Slafter 5 1[0] ='H' and $1[6] ='B'is: Happy Birthday to you 
Attempt to assign 'd' to S1[30] yields: 
Assertion failed: Subscript >=0 && Subscript < Length, file CT4_18.CPP, line 12 
5 


Hinh 4.23: Két qua cua vi du 4.18 


L6p Date 

[missing_resource: javascript:if(confirm(‘http:] 
#include <iostream.h> 

class Date 

{ 

private: 

int Month; 

int Day; 

int Year; 

Static int Days[]; //Mang chua so ngay trong thang 
void HelpIncrement(); //Ham tang ngay len mot 
public: 

Date(int M = 1, int D = 1, int Y = 1900); 

void SetDate(int, int, int); 

Date operator++(); //Tien to 

Date operator++(int); //Hau to 

const Date &operator+=(int); 

int Leap Year(int); //Kiem tra nam nhuan 

int EndOfMonth(int); //Kiem tra cuoi thang 


friend ostream &operator<<(ostream &, const Date &); 


} 

int Date::Days[] = {31, 28, 31, 30, 31, 30,31, 31, 30, 31, 30, 31}; 
Date::Date(int M, int D, int Y) 

{ 

SetDate(M, D, Y); 

} 

void Date::SetDate(int MM, int DD, int YY) 

i 

Month = (MM >= 1 && MM <= 12) ? MM: 1; 

Year = (YY >= 1900 && YY <= 2100) ? YY : 1900; 

if (Month == 2 && Leap Year(Year)) 

Day = (DD >= 1 && DD <= 29) ? DD: 1; 

else 

Day = (DD >= 1 && DD <= Days[Month-1]) ? DD: 1; 
} 

Date Date::operator++() 

{ 

HelpIncrement(); 

return *this; 


} 


Date Date::operator++(int) 

{ 

Date Temp = *this; 

HelpIncrement(); 

return Temp; 

} 

const Date &Date::operator+=(int AdditionalDays) 
i 

for (int I = 1; I <= AdditionalDays; I++) 
HelpIncrement(); 

return *this; 

} 

int Date::Leap Year(int Y) 

{ 

if (Y % 400 == 0 || (Y % 100 !=0 && Y % 4 == 0) ) 
return 1; //Nam nhuan 

return 0; //Nam khong nhuan 

} 

int Date::EndOfMonth(int D) 


{ 


if (Month == 2 && Leap Year(Year)) 
return D == 29; 

return D == Days[Month-1]; 

} 

void Date::HelpIncrement() 

{ 

if (EndOfMonth(Day) && Month == 12) //Het nam 
{ 

Day = 1; 

Month = 1; 

+ YEar; 

} 

else 

if (EndOfMonth(Day)) //Het thang 

{ 

Day = 1; 


++Month; 


} 


ostream &operator<<(ostream &Output, const Date &D) 


{ 


static char* MonthName|12 |= 
{"January","February","March","April","May", 


"June","July", "August","September", 

"October"," November", "December" }; 

Output << MonthName[D.Month-1] <<''<< D.Day <<", " << D.Year; 
return Output; 

} 

int main() 

{ 

Date D1, D2(12, 27, 1992), D3(0, 99, 8045); 

cout << "D1 is " << D1 << endl 

<< "D2 is "<< D2 << endl 

<< "D3 is " << D3 << endl << endl; 

cout << "D2 += 7 is " << (D2 += 7) << endl << endl; 
D3.SetDate(2, 28, 1992); 

cout <<" D3 is " << D3 << endl]; 

cout << "++D3 is " << ++D3 << endl << endl; 


Date D4(3, 18, 1969); 


cout << "Testing the preincrement operator:" << endl 
<<" D4 is " << D4 << endl; 

cout << "++D4 is " << ++D4 << endl; 

cout <<" D4 is" << D4 << endl << endl]; 

cout << "Testing the postincrement operator:" << endl 
<<" D4 is " << D4 << endl]; 

cout << "D4++ is "<< D4++ << endl; 

cout <<" D4 is" << D4 << endl]; 


return 0; 


} 


Hinh 4.24: Két qua cla vi du 4.19 


BAI TAP 

e 

Bai 1: X4y dung 16p Complex chia cdc s6 phUtc g6m cac phép toan: +, -, 
* / +=, -=, #=, /= ==, I= >, >=, < <=, 

a 


Bai 2: Xay dung l6p String dé thu hién cdc thao tac trén cdc chu6i, trong 
16p nay cé cac phép toan: 


Phép toan + dé ni hai chudi lai vGi nhau. 


Phép toan = dé gan m6t chudi cho m6t chudi khac. 


Phép toan [] truy cap dén m6t ky ty trong chudi. 


Cac phép toan so sanh: ==, !=, >, >=, <, <= 


® 


Bai 3: Xay dung I6p ma tran Matrix g6m cdc phép todn cOng, tru’ va nhan 
hai ma tran bat ky. 


@ 


Bai 4: Xay dung l6p Rational chUfa cdc s6 httu ty g6m cac phép toan +, - , 
oS i = =, a a=) a SS. 


@ 


Bai 5: Xay dung l6p Time dé Iu tri? gid, phut, gidy g6m cac phép toan: 


r 
Phép cOng gitta dt liéu thi gian va mOt sO nguyén 1a s6 giay, két qua 1a 
mot dt liéu thdi gian. 

r 

Phép trU gitfa hai dtr liéu thdi gian, két qua 14 mOt s6 nguyén chinh 1a s6 
giay. 

r 


++ va — dé tang hay gidm thdi gian xuOng m6t giay. 


Cac phép so sanh. 
& 


Bai 6: Xay dung l6p Date dé lu tri? ngay, thang, nam g6m cdc phép toan: 


Phép cOng gitta dir li€u Date va m6t sO nguyén 1a sO ngay, két qua 1a mot 
dtr liéu Date. 


Phép trU gitta hai dt li€u Date, két qua 14 m6t sO nguyén chinh 1a sO 
ngay. 


++ va — dé tang hay gidm th0i gian xu6ng m6t ngay. 


Cac phép so sanh. 
@ 


Bai 7: Cac sO nguyén 32 bit cd thé biéu dién trong pham vi tl - 
2147483648 dén 2147483647. Hay xay dung I6p Hugelnt dé biéu dién 
cdc sO nguyén 32 bit gdm cac phép toan +, -, *, / 


+ 


Ké thura 
Phan nay trinh bay vé ké thUa 


DAN NHAP 


Trong chuOng nay va chuOng ké, chting ta tim hiéu hai kha nang ma lap 
trinh huGng dOi tugng cung cap 1a tinh ké thtta (inheritance) va tinh da 
hinh (polymorphism). Tinh ké thtra 1a m6t hinh thc ca viéc str dung lai 
phan mém trong do cdc 16p mdi dudc tao tU cac lop da co bang cach 
"hut" cdc thuéc tinh va hanh vi cUa ching va t6 diém thém v6i cdc kha 
nang ma cac 16p mdi doi hdi. Viéc sU dung lai phan mém tiét kiém thoi 
gian trong viéc phat trién chuong trinh. No khuyén khich st? dung lai 
phan mém chat lugng cao da thU thach va g6 16i, vi thé giam thiéu cac 
van dé sau khi m6t hé trd thanh chinh thitc. Tinh da hinh cho phép chting 
ta viét cdc chUOng trinh trong mOt kiéu cach chung dé xU ly cdc 16p cd 
lién hé nhau. Tinh ké thtra va tinh da hinh cac ky thuat c6é hiéu luc d6i 
vGi sU chia v6i sU phUc tap cUa phan mém. 


Khi tao m6t 16p mdi, thay vi viét cdc thanh vién dU li€u va céc ham thanh 
vién, lap trinh vién cé thé thiét ké ma 16p mdi dudc ké tha caéc thanh 
vién df liéu va cdc ham thanh vién cUa 16p tru6c dinh nghia 1a 16p co sd 
(base class). L6p mi duc tham chiéu 1a 16p dan xudat (derived class). 
MO6i lép dan xuat ty n6 tré thanh mOt Ung cU 1a mét 16p co s6 cho 6p 
dan xuat tuOng lai nao do. 


Binh thuOng m6t l6p dan xuat thém cdc thanh vién dt liéu va cdc ham 
thanh vién, vi thé m6t l6p dan xuat thong thuOng rong hon Id6p co s6 cua 
no. Mot l6p dan xuat dugc chi dinh hon m6t 6p co sé va biéu dién mét 
nhom cla cac d6i tugng nho hon. VGi d6i tudng don, 16p dan xuat, 16p 
dan xuat bat dau bén ngoai thuc chat gidng nhu'l6p co sd. SUc manh 
thurc su cUa su’ ké thtra 1a kha nang dinh nghia trong 16p dan xuat cac 
phan thém, thay thé hoac tinh loc cac dc tinh ké thUa tl’ 16p co sé. 


MOi di tung cUa mt l6p dan xuat ciing 14 m6t d6i tudng cla l6p co 
sO cUa l6p dan xuat d6. Tuy nhién diéu ngudc lai khong dung, cdc di 
tung I6p co sG khong 1a cdc d6i tuOng cUa cac 16p dan xuat cUa I6p co 


sO do. Ching ta sé lady mOi quan hé "d6i tuong 16p dan xuat la m6t di 
tuOng l6p co s6" dé thuc hién cdc thao tac quan trong nao do. Chang 
han, ching ta c6 thé lu6n m6t su da dang cUa cac dOi tuong khac nhau 
c6 lién quan théng qua su’ké thUa thanh danh sach lién két cla cdc di 
tuOng I6p co sd. Diéu nay cho phép su da dang cla cdc d6i tuong dé xt 
ly mOt cach t6ng quat. 


Chting ta phan biét giUfa "14 m6t" (is a) quan hé va "cé mOt" (has a) quan 
hé. "la m6t" 1a su ké thUa. Trong m6t "la m6t" quan hé, mdt di tuong 
cUa kiéu l6p dan xuat citing cé thé dudc xU' ly nhu mot d6i tuong cua 
kiéu 16p co sd. "cé mét" 1a sy phUc hdp (composition). Trong mt "cé 
mOt" quan hé, mot d6i tudng I6p cé m6t hay nhiéu di tung cla cac 
16p khac nhu 1a cac thanh vién, do dé 16p bao caéc d6i tudng nay goi 1a 16p 
phUc hop (composed class). 


KE THU'A DON 
Cac 16p co s@ va cac 16p dan xuat 


ThuOng mOt di tuong cUa mot I6p that su 1a mot ddi tudng cua 16p 
khac ctiing duc. M6t hinh ch(f nhat 1a m6t tl? gidc, vi thé 16p Rectangle 
c6 thé ké thUa tl’ 16p Quadrilateral. Trong khung canh nay, I6p 
Quadrilateral goi 14 mOt 16p co sG va 16p Rectangle goi 1a m6t 16p dan 
xuat. Hinh 5.1 cho chting ta m6t vai vi du vé ké thUa don. 


Cac ng6n ng lap trinh hu6éng d6i tugng nhu SMALLTALK st dung 


thuat ngU khac: Trong ké thua, I6p co sd dudc goi la 16p cha 
(superclass), 16p dan xuat dugc goi la 16p con (subclass). 


L6p co so L6p dan xuat 


Student GraduateStudent 


UndergraduateStudent 


Shape Circle 
Triangle 


Rectangle 


Loan CarLoan 
HomelmprovementLoan 


MortgageLoan 


Employee 


FacultyMember 


StaffMember 


Acount 
CheckingAcount 


SavingsAcount 


Hinh 5.1: MOt vai ké thUa don. 


Su ké tha hinh thanh cdc cau tric phan cap giOng cay (con goi la cay 
pha hé). M6t ldp co s6 t6n tai trong mOt phan cap quan hé vGi 16p dan 
xudt cua nd. M6t I6p cé thé t6n tai chac chan bGi chinh n6, nhung khi 
m6t l6p dudc sU dung vi co ché cUa su ké thUa thi 1p trd thanh hoac 
1a mOt 16p co sO ma cung cap cac thu6c tinh va cdc hanh vi cho cac 16p 
khac, hoac 1a 16p tré thanh m6t 16p dan xuat ma ké thtta cdc thudc tinh 
va cac hanh vi. 


Chiing ta phat trién m6t phan cap ké tha don. M6t truOng dai hoc c6ng 
dOng dac thi cé hang ngan ngudi ma 1a cdc thanh vién cOng déng. Nhttng 
ngudi nay gOm cdc ngudi lam cOng va cac sinh vién. NhUing ngudi lam 
cong hoac 1a cac thanh vién khoa hoac cac thanh vién nhan vién. Cac thanh 
vién khoa hoac 1a cdc nha quan ly hoac giang vién. Diéu nay tro thanh 
phan cap ké tha nhu hinh 5.2 


7 ae 


Employee Student 


vn, 


Faculty Staff 


ia, 


Administrator Teacher 


Hinh 5.2: MOt phan cap ké thUa cho cdc thanh vién cUa truOng dai hoc 
cOng dOng. 


Phan cap ké thUa quan trong khac 1a phan cap Shape @ hinh 5.3. 


aie 
Two DimensionShape ThreeDimensionShape 
Circle Square Triangle Sphere Cube Tetrahedron 


Hinh 5.3: Phan cap l6p Shape 


Dé chi dinh 16p CommissionWorker duc dan xuat tl’ 16p Employee, 1Gp 
CommissionWorker du@c dinh nghia nhu sau: 


class CommissionWorker: public Employee 


}; 


Diéu nay duoc goi la ké thUa public va 1a loai ma phan I6n dudc str 
dung. Ngoai ra chting ta con c6 ké thUa private va ké thUa protected. VGi 
ké thlra public, cdc thanh vién public va protected cUa 16p co sO duc ké 
thtra nhu 1a cac thanh vién public va protected cUa 16p dan xuat tung 
Ung. Nén nhé rang cac thanh vién private cua 16p co sO khong thé truy 
cap tl cdc 16p dan xuat ca l6p dé. 


XU ly cdc d6i tung 16p co sé va céc di tuOng 16p dan xuat tuOng tu; 
pho bién la du@c biéu dién bang cac thu@c tinh va cdc hanh vi ca 16p co 
sO. Cac d6i tung cUa bat ky 1p nao dan xuat tr m6t l6p co sé chung 
c6 thé tat ca dude xU ly nhu cac dOi tudng cla 16p co sO dé. 


Cac thanh vién protected 


Cac thanh vién public cua mOt 6p co sé dugc truy cap bdi tat ca cac 
ham trong chuOng trinh. Cac thanh vién private cua mOt 16p co s6 chi 
duc truy cap bi cdc ham thanh vién va cdc ham friend cUa 16p co sé. 


Truy cap protected phuc vU nhu m6t mUc trung gian cUa su bao vé gitta 
truy cap public va truy cap private. Cac thanh vién protected cua mOt 16p 
cO sO c6 thé chi dugc truy cap bdi cdc ham thanh vién va cdc ham friend 
cUa 16p co sé va bdi cac ham thanh vién va caéc ham friend cUla 6p dan 
xuat. 


Cac thanh vién 16p dan xuat ké thtta public cd thé tham khao tdi cdc 
thanh vién public va protected bang cach sU dung cdc tén thanh vién. 


Ep kiéu cac con tr 16p co sé t6i cac con tré 16p dan xuat 


MO6t d6i tuong cUa mt 6p dan xuat ké thtta public cing cd thé dugc 
xU ly nhu mét d6i tudng cla 16p co sé cUa no tuong Ung. Nhung ngudc 


lai khong ding: mt d6i tudng I6p co sd cing khong tu d6ng 1a m6t doi 
tuong l6p dan xuat. 


Tuy nhién, c6 thé str dung ép kiéu dé chuyén d6i m6t con tro 16p co sd 
thanh m6t con tro 16p dan xuat. 


Vi du 5.1: Chuong trinh sau sé dugc chia thanh nhiéu file (g6m cac file 
.-H va .CPP) va tao m6t project cé tén 1a CT5_1.PRJ g6m cac file .cpp 


hy 

File POINT.H: 

1: //POINT.H 

2: //Dinh nghia 16p Point 
3: #ifndef POINT_H 


4: #define POINT_H 


6: class Point 

fea 

8: protected: 

9: float X,Y; 

10: public: 

11: Point(float A= 0, float B= 0); 
12: void SetPoint(float A, float B); 


13: float GetX(Q) const 


14: { 

15: return X; 

16: } 

17: float GetY() const 

1e54 

19: return Y; 

20; 

21: friend ostream & operator <<(ostream &Output, const Point &P); 


22°10 


24: #endif 


ef 

File POINT.CPP 

1: //POINT.CPP 

2: //Dinh nghia caéc ham thanh vién cUa 16p Point 
3: #include <iostream.h> 

4: #include "point.h" 

a 


6: Point::Point(float A, float B) 


74 

8: SetPoint(A, B); 

oF 

10: 

11: void Point::SetPoint(float A, float B) 


12:4 


13: X =A; 


14: Y 


15; } 

16: 

17: ostream & operator <<(ostream &Output, const Point &P) 
18: { 

19; Output <<." << PX <<." "<< PY <<"; 

20: return Output; 


21; } 


hy 
File CIRCLE.H 
1: //CIRCLE.H 


2: //Dinh nghia 16p Circle 


3: #ifndef CIRCLE_H 

4: #define CIRCLE_H 

oe 

6: #include "point.h" 

7: class Circle : public Point 

chan 

9: protected: 

10: float Radius; 

11: public: 

12: Circle(float R = 0.0, float A = 0, float B = 0); 
13: void SetRadius(float R); 

14: float GetRadius() const; 

15: float Area() const; 

16: friend ostream & operator <<(ostream &Output, const Circle &C); 
17 43 

16: 


19: #endif 


e 


File CIRCLE.CPP 


1: //CIRCLE.CPP 


NI 


: //Dinh nghia cdc ham thanh vién cua 16p Circle 
3: #include <iostream.h> 
4: #include <iomanip.h> 


5: #include "circle.h" 


7: Circle::Circle(float R, float A, float B): Point(A, B) 
Br 

9: Radius = R; 

EOss} 

1 

12: void Circle::SetRadius(float R) 
Ee. 

14: Radius = R; 

152} 

16: 

17: float Circle::GetRadius() const 
LBS 

19: return Radius; 


20: } 


ef 


: float Circle::Area() const 
ae | 
: return 3.14159 * Radius * Radius; 


a 


: //Kuat m6t Circle theo dang: Center = [x, y]; Radius = #.## 
: ostream & operator <<(ostream &Output, const Circle &C) 
4 

: Output << "Center = [" << C.X <<","<< CY 

: <<"); Radius = " << setiosflags(ios::showpoint) 

: << setprecision(2) << C.Radius; 

: return Output; 


a 


File CT5_1.CPP: 


Ie TS 1.CPP 


2: //ChuOng trinh 5.1: Ep cac con tré 16p co sG tdi cdc con tré 16p dan 
xuat 


3: #include <iostream.h> 


4: #include <iomanip.h> 

5: #include "point.h" 

6: #include "circle.h" 

7 

8: int main() 

a 

10: Point *PointPtr, P(3.5, 5.3); 

11: Circle *CirclePtr, C(2.7, 1.2, 8.9); 

12: cout << "Point P: "<<P<<endl<<"Circle C: "<<C<< endl; 

13 //XU ly m6t Circle nhu m6t Point (chi xem mOt phan I6p co sd) 
14: PointPtr = &C; 

15: cout << endl << "Circle C (via *PointPtr): "<<*PointPtr<<endl; 
16 //XU ly mdt Circle nhu m6t Circle 

17: PointPtr = &C; 

18: CirclePtr = (Circle *) PointPtr; 

19: cout << endl << "Circle C (via *CirclePtr): " << endl 

20: <<*CirclePtr<< endl << "Area of C (via CirclePtr): " 

21 << CirclePtr->Area() << endl; 

22: //Nguy hiém: Xem m6t Point nhu m6t Circle 


23: PointPtr = &P; 


24: CirclePtr = (Circle *) PointPtr; 

25: cout << endl << "Point P (via *CirclePtr): "<< endl 

26: <<*CirclePtr<< endl << "Area of object CirclePtr points to: " 
27: <<CirclePtr->Area() << endl; 


28: return 0; 


29: } 


Hinh 5.4: Két qua cUa vi du 5.1 


Trong dinh nghia l6p Point, cdc thanh vién dt liéu X va Y duc chi dinh 
1a protected, diéu nay cho phép cac 16p dan xuat tlr 16p Point truy cap 
truc ti€p cdc thanh vién df liéu ké tha. Néu cdc thanh vién dtr li€u nay 
dudc chi dinh 1a private, cc ham thanh vién public cUa Point phai duc 
su dung dé truy cap dtr liéu, ngay ca bGi cac 16p dan xuat. 


LGp Circle duc ké tha tu 16p Point vGi ké thUfa public (6 dong 7 file 
CIRCLE.H), tat ca cdc thanh vién cUa 16p Point dudc ké thtfa thanh 16p 
Circle. Diéu nay c6 nghia 1a giao dién public bao g6m cac ham thanh vién 


public cUa Point cting nhu céc ham thanh vién Area(), SetRadius() va 
GetRadius(). 


Constructor l6p Circle phai bao g6m constructor 16p Point dé khdi déng 
phan 16p co sO cla di tung 6p Circle 6 dong 7 file CIRCLE.CPP, dong 
nay c6 thé dudc viét lai nhu sau: 


Circle::Circle(float R, float A, float B) 
: Point(A, B) //GOi constructor cUa 16p co sé 


Cac gid tri A va B dugc chuyén tU constructor 16p Circle téi constructor 
1p Point dé khdi dOng cdc thanh vién X va Y cUa 6p co sd. Néu 
constructor 16p Circle khong bao g6m constructor 16p Point thi constructor 
16p Point goi vi cdc gid tri mac dinh cho X va Y (nghia 1a 0 va 0). Néu 
16p Point khéng cung cap mt constructor mac dinh thi trinh bién dich 
phat sinh 106i. 


Trong chuong trinh chinh (file CT5_1.CPP) g4n m6t con tro 16p dan xuat 
(dia chi cUa d6i tudng C) cho con tro 16p co sé PointPtr va xuat dOi 
tuOng C cUa Circle bang todn ttf chén dong cUa 16p Point (6 dong 14 va 
15). Chu y rang chi phan Point cUa d6i tugng C cUa Circle dugc hién thi. 
N6 lu6n luén ding dé gan m6t con tré 16p dan xuat cho con tro 16p co sé 
bGi vi mét d6i tuong 1p dan xuat la mOt d6i tuong l6p co sd. Con trd 
16p co sO chi tréng thay phan I6p co sé cUa di tudng 16p dan xuat. 
Trinh bién dich thuc hién mOt chuyén d6i ngam cua con tro 16p dan xuat 
cho mt con tro 16p co sé. 


Sau do chuOng trinh gan m6t con tro 16p dan xuat (dia chi cUa d6i tung 
C) cho con tré 16p co s6 PointPtr va ép PointPtr tré vé kiéu Circle *. Két 
qua cUa ép kiéu dugc gan cho CirclePtr. D6i tuong C cla Circle duoc 
xuat bang cach sU dung toan tUr chén dong cUa Circle. Dién tich cUa d6i 
tuong C dugc xuat thong qua CirclePtr. Cac két qua nay la gia tri dién 
tich ding bi vi cdc con tro luén luén dudc trd téi mOt d6i tuong Circle 
(ttr dong 17 dén 22). 


Ké tiép, chuong trinh gan m6t con tro 16p co sG (dia chi cUa d6i tuong 
P) cho con tré 16p co sO PointPtr va ép PointPtr tré vé kiéu Circle *. Két 
qua cUa ép kiéu dugc gan cho CirclePtr. D6i tuong P duc xuat slr dung 
toan tl’ chén dong cUa I6p Circle. Chu y rang gia tri xuat cUa thanh vién 
Radius "ky la". Viéc xuat m6t Point nhu m6t Circle dua dén m6t gia tri 
khéng hgp 1é cho Radius bGi vi cdc con tré luén dudc tro dén mdt di 
tuOng Point. M6t d6i tuong Point khéng cé mOt thanh vién Radius. Vi 
thé, chuong trinh xuat gi tri "rac" d6i vGi thanh vién dtr liéu Radius. Chi 
y rang gid tri cUa dién tich 1a 0.0 bGi vi tinh toan nay dUa trén gia tri 
khéng t6n tai cUa Radius (tU' dong 23 dén 27).R6 rang, truy cap cdc thanh 
vién di li€u ma khong phai 6 do thi nguy hiém. Goi cdc ham thanh vién 
ma khong t6n tai cé thé pha hUy chuoOng trinh. 


Dinh nghia lai cac thanh vién 16p co s@ trong m6t 16p dan xuat 


MOt l6p dan xuat co thé dinh nghia lai mét ham thanh vién 1dp co sé. 
Diéu nay dudc goi la overriding. Khi ham dé dugc dé cap bdi tén trong 
16p dan xuat, phién ban cUa l6p dan xuat dudc chon m6t cach tu dOng. 
Toan tl’ dinh pham vi cé thé str dung dé truy cap phién ban cUa I6p co 
sO tr l6p dan xuat. 


Cac 16p cd s6 public, protected va private 


Khi dan xuat mét 6p ttr m6t 16p co sG, 1dp co sG cé thé dudc ké thtra 1a 
public, protected va private. 


class <drived_class_name> : <type_of_inheritance> <base_class_name> 


Trong d6 type_of_inheritance 1a public, protected hoac private. Mac dinh 
la private. 


Khi dan xuat m6ét 6p ttr mt 16p co sG public, cdc thanh vién public cua 
1p co sG tré thanh cdc thanh vién public cUa l6p dan xuat, va cdc thanh 
vién protected cUa 16p co s6 tro thanh cdc thanh vién protected cua 16p 
dan xuat. Cac thanh vién private cUla 16p co s6 khong bao gid duGc truy 
cap truc tiép tr mOt 16p dan xuat. 


Khi dan xuat mét 6p ttr mt 16p co sG@ protected, cdc thanh vién public va 
protected cUa l6p co s6 tré thanh cac thanh vién protected cUla 16p dan 
xuat. Khi dan xuat m6t 16p tr m6t 16p co sG private, cdc thanh vién 
public va protected cUa l6p cO sG tré thanh cac thanh vién private cUa 16p 
dan xuat. 


Bang sau (hinh 5.6)t6ng két kha nang truy cap cac thanh vién 16p co sd 
trong m6t I6p dan xuat dUa trén thu@c tinh xac dinh truy cap thanh vién 
cUa cac thanh vién trong l6p co sG va kiéu ké tha. 


Kiéu ké thtta 

Ké tha Ké thta Ké tha 

public protected private 

public public trong protected private trong 


16p dan 
xuat.Co thé 
truy cap truc 
tiép bdi cdc 
ham thanh 
vién khong 
tinh, cac ham 
friend va cac 
ham khéng 
thanh vién. 


trong 16p dan 
xuat.Co thé 
truy cap truc 
tiép bdi caéc 
ham thanh 
vién khong 
tinh, cac ham 
friend. 


16p dan 
xuat.Co thé 
truy cap truc 
tiép bdi cdc 
ham thanh 
vién khong 
tinh, cac ham 
friend. 


protected 


private 


protected 
trong 16p dan 
xuat.Cé thé 
truy cap truc 
tiép bdi cdc 
ham thanh 
vieén khong 
tinh, cac ham 
friend. 


Dau trong 6p 
dan xuat.Cé 
thé truy cap 
truc tip bdi 
cac ham thanh 
vién khong 
tinh, cac ham 
friend thong 
qua cac ham 
thanh vién 
public va 
protected cua 
16p co sd. 


protected 
trong 16p dan 
xuat.Co thé 
truy cap truc 
tiép bdi caéc 
ham thanh 
vién khong 
tinh, cac ham 
friend. 


Dau trong I6p 
dan xuat.Cé 
thé truy cap 
truc ti€p bdi 
cac ham thanh 
vién khong 
tinh, cac ham 
friend thong 
qua cac ham 
thanh vién 
public va 
protected cua 
16p co sd. 


private trong 
16p dan 
xuat.Cé thé 
truy cap truc 
tiép bdi cdc 
ham thanh 
vién khong 
tinh, cac ham 
friend. 


Dau trong I6p 
dan xuat.Co 
thé truy cap 
truc ti€p bdi 
cac ham thanh 
vién khong 
tinh, cac ham 
friend thong 
qua cac ham 
thanh vién 
public va 
protected cua 
16p co sd. 


Hinh 5.7: T6ng két kha nang truy cap thanh vién l6p co s@ trong I6p dan 
xuat. 


Cac contructor va destructor I6p dan xuat 


BGi vi mot 16p dan xuat két thtva cdc thanh vién 16p co s6 cUa né (ngoai 
trl’ constructor va destructor), khi mOt d6i tugng cUa 16p dan xuat duoc 
khGi d6ng, constructor 16p co s6 phai dudc goi dé khdi dOng cac thanh 
vién l6p co sO cUa di tudng 16p dan xuat. MOt b6 khdi tao 16p co sd 
(str dung cu phap gi6ng nhu’b6é khdi tao thanh vién) co thé du@c cung 


cap trong constructor 16p dan xuat dé goi tuOng minh constructor 16p co 
sO, mat khac constructor 16p dan xuat sé gQi constructor mac dinh l6p co 
sO. 


C4c constructor 16p co sG va cac toén tl gan 16p co sO khong dudc ké 
thtra bdi 16p dan xuat.Tuy nhién, cdc constructor va cac toan tl’ gan 16p 
dan xuat cé thé goi cac constructor va cdc toan tl’ gan 16p co sé. 

MOt constructor 16p dan xuat luén goi constructor 16p co s6 cla né dau 
tién dé khdi tao cac thanh vién l6p co s6 cUa Ip dan xuat. Néu 
constructor 16p dan bi b6 qua, constructor mac dinh l6p dan goi 
constructor l6p co sG. Cac destructor du@c goi theo thf tu ngudc lai tht? 


tU’ gi cac constructor, vi thé destructor 16p dan xuat du@c goi trudc 
destructor 16p co sG cUa no. 


Vi du_5.4: Minh hoa thu ty cdc contructor va destructor 16p co s6 va 16p 
dan xuat du@c gi va project cé tén la CT5_4.PRJ 


hy 

File POINT.H 

1: //POINT.H 

2: //Dinh nghia 16p Point 
3: #ifndef POINT_H 


4: #define POINT_H 


6: class Point 
Fit 
8: public: 


9: Point(float A= 0.0, float B= 0.0); 


10: ~Point(); 
11: protected: 
12: float X, Y; 
13: 

14: 


15: #endif 


ej 

File POINT.CPP 

1: //POINT.CPP 

2: //Dinh nghia cdc ham thanh vién 16p Point 


3: #include <iostream.h> 


& 


: #include "point.h" 


6: Point::Point(float A, float B) 


8: X=A; 


9: Y=B; 
10: cout << "Point constructor: " 


11: <<" << X <<", " << Y <<] <<endk 


12:} 

13: 

14: Point::~Point() 

ere | 

16: cout << "Point destructor: " 
17: << '"['<< K << "|" << Y <<']' << endl]; 
18; } 

hy 

File CIRCLE.H 

1: /CIRCLE.H 

2: //Dinh nghia 16p Circle 

3: #ifndef CIRCLE_H 

4: #define CIRCLE_H 

Ds 

6: #include "point.h" 

7: #include <iomanip.h> 

8: 

9: class Circle : public Point 
10; 4 


11: public: 


12: Circle(float R = 0.0, float A = 0, float B = 0); 
13: ~CircleQ; 

14: private: 

15: float Radius; 


VG: }; 


18: #endif 


ej 

File CIRCLE.CPP 

1: /CIRCLE-CPP 

2: //Dinh nghia cac ham thanh vién 16p Circle 

3: #include "circle.h" 

4: 

5: Circle::Circle(float R, float A, float B): Point(A, B) 
6: { 

7: Radius = R; 

8: cout << "Circle constructor: Radius is " 

9: << Radius << "["<< A <<") "<< B <<']' << endl; 


10: } 


IT: 

12: Circle::~CircleQ) 

| Faas | 

14: cout << "Circle destructor: Radius is " 

15: << Radius << "[" << X <<", "<< Y <<']' << endl; 


16: } 


ej 

File CT5_4.CPP 

1: //(CT5_4.CPP 

2: //Chuong trinh 5.4 


3: #include <iostream.h> 


& 


: #include "point.h" 


5: #include "circle.h" 


jo)’ 


: int main() 

feat 

chan 

S: Pomit P(1.1, 2.2); 
10: } 


11: cout << endl; 


12: Circle C1(4.5, 7.2, 2.9); 
13: cout << endl; 

14: Circle C2(10, 5, 5); 

15: cout << endl; 


16: return 0; 


17: } 


Hinh 5.8: Két qua cUa vi du 5.4 


Chuyén d6i ngam dinh d6i tugng 16p dan xuat sang d6i tugng 16p co 
sO 


Mac di mOt d6i tung 16p dan xuat cing 14 m6t d6i tugng Idp cd sd, 
kiéu 16p dan xuat va kiéu 16p co s6 thi khac nhau. Cac d6i tugng 16p 
dan xuat cé thé dudc xt ly nhu cac d6i tuong 16p co sd. Diéu nay cé y 


nghia b6i vi l6p dan xuat c6 cac thanh vién tuong Ung v6i m6i thanh vién 
cUa l6p co sO. Phép gan theo chiéu hu6ng ngugc lai la khong cho phép 
bGi vi gan mOt d6i tugng ldp co sG cho d6i tuong I6p dan xuat sé cho 
phép thém cac thanh vién 6p dan xuat khong xac dinh. 


MOt con tro tro téi mét d6i tudng 16p dan xuat cé thé dudc chuyén déi 
ngam dinh thanh m6t con tro tré tdi mOt d6i tudng 6p co sO bdi vi mt 
d6i tuong 16p dan xuat la m6t d6i tung 1dp cd sd. 


Co bOn cach dé trOn va di sanh cac con tro 16p co s6 va cac con trod 16p 
dan xuat v6i cdc d6i tuong I6p co sO va cdc d6i tuOng 16p dan xuat: 


Tham chiéu tdi mt d6i tugng 16p co sO vGi mOt con tro 1dp cd sé thi 
kh6ng phUtc tap. 


Tham chiéu t6i mt d6i tuong 16p dan xuat v6i mét con trdé 16p dan 
xuat thi khong phUc tap. 


Tham chiéu tdi d6i tudng 16p dan xuat vi m6t con trd 16p cd sG thi an 
toan bGi vi d6i tudng 16p dan xuat cing 1a m6t d6i tugng 16p co s6 ca 
no. Nhu vay doan mi chi cé thé tham chiéu t6i cdc thanh vién 16p co sé. 
Néu doan ma tham chiéu t6i cdc thanh vién 16p dan xuat thong qua con 
tro 16p co sO, trinh bién dich sé bao m6t 16i vé cui phap. 


Tham chiéu tdi mt d6i tugng 16p co s6 vGi mét con tré 16p dan xuat 
thi cd 16i ci phap. Dau tién con tro 16p dan xuat phai dudc ép sang con 
tro 16p co sé. 


DA KE THUA (MULTIPLE INHERITANCE) 


MOt l6p co thé du@c dan xuat tt nhiéu 16p co sé, su dan xuat nhu vay 
duoc goi la da ké thtra. Da ké thtta co nghia 1a mOt 16p dan xuat ké thtta 
cdc thanh vién cla cdc 16p co sé khéc nhau. Kha nang manh nay khuyén 
khich cdc dang quan trong cUa viéc str dung lai phan mém, nhung cé thé 
sinh ra cac van dé nhap nhang. 


Vi du_5.7: L6p Circle va project cé tén la CT5_8.PRJ (g6m cac file 
DIRIVED.CPP, CT5_8.CPP). 


i] 

File BASE1.H 

1: //BASE1.H 

2: //Dinh nghia 16p Basel 
3: #ifndef BASE1 _H 


4: #define BASE1_H 


6: class Basel 
74 

8: protected: 

9: int Value; 

10: public: 

11: Basel(int X) 
1224 

13: Value = X; 
14: } 

15: int GetData() const 
16: { 


17: return Value; 


1B; } 

193}; 

20: 

21: #endif 

hy 

File BASE2.H 

1: //BASE2.H 

2: //Dinh nghia 16p Base2 


3: #ifndef BASE2_H 


& 


: #define BASE2_ H 


6: class Base2 
7 

8: protected: 

9: char Letter; 

10: public: 

11: Base2(char C) 
ila | 

13: Letter = C; 


14: } 


15: char GetData() const 
16: { 

17: return Letter; 

18: } 

19245 

20: 

21: #endif 

ny 

File DERIVED.H 

1: //DERIVED.H 


2: //Dinh nghia l6p Derived ma ké thUa tl nhiéu 16p co sO (Basel & 
Base2) 


3: #ifndef DERIVED_H 

4: #define DERIVED_H 

Ds 

6: #include "base1.h" 

7: #include "base2.h" 

8: 

9: class Derived : public Basel, public Base2 
OF 4 


11: private: 


12: float Real; 

13: public: 

14: Derived(int, char, float); 

15: float GetReal() const; 

16: friend ostream & operator <<(ostream &Output, const Derived &D); 
17, }3 

18: 

19: #endif 


e 
File DERIVED.CPP 


1: //DERIVED.H 

2: //Dinh nghia l6p Derived ké tha tr nhiéu l6p co sG (Basel & Base2) 
3: #ifndef DERIVED_H 

4: #define DERIVED_H 

> 

6: #include "base1.h" 

7: #include "base2.h" 

8: 

9: class Derived : public Basel, public Base2 


10:4 


1: private: 
2: float Real; 


3: public: 


14: Derived(int, char, float); 


5: float GetReal() const; 


6: friend ostream & operator <<(ostream &Output, const Derived &D); 


Ty 


19: #endif 


File CTS. 6,CPP 


1 


2 


3 


-JGTS- BPP 

: //ChuOng trinh 5.8 

: #include <iostream.h> 
: #include "base1.h" 

: #include "base2.h" 


: #include "derived.h" 


: int main() 


ae 


10: Basel B1(10), *Base1 Ptr; 

11: Base2 B2('Z'), *Base2Ptr; 

12: Derived D(7, 'A', 3.5); 

13: cout << "Object B1 contains integer " 

14: << B1.GetData() << endl 

15: << "Object B2 contains character " 

16: << B2.GetData() << endl 

17: << "Object D contains:" << endl << D << endl << endl; 
18: cout << "Data members of Derived can be" 

19: <<" accessed individually:" << endl 

20: <<" Integer: " << D.Base1::GetData() << endl 

21: <<" Character: "<< D.Base2::GetData() << endl 

22: << "Real number: " << D.GetReal() << endl << endl; 
23: cout << "Derived can be treated as an " 

24: << "object of either base class:" << endl; 

25: Base1Ptr = &D; 

26: cout << "Base1Ptr->GetData() yields " 

27: << Base1Ptr->GetData() << endl ; 

28: Base2Ptr = &D; 


29: cout << "Base2Ptr->GetData() yields " 


30: << Base2Ptr->GetData() << endl; 


31: return 0; 


a22:} 


Hinh 5.13: Két qua cla vi du 5.8 

Viéc ké thtra nhiéu I6p co sG tao ra mOt loat cac diém nhap nhang trong 
cdc chuOng trinh C++. Chang han, trong cac chuOng trinh cUa vi du 5.8, 
néu thu hién 1énh: 

D.GetData(); 

thi trinh bién dich (Borland C++ 3.1) sé bao 16i: 


Member is ambiguous: ‘Base1::GetData’ and ‘Base1::GetData’ 


BOi vi l6p Derived ké thUa hai ham khac nhau cé cing tén 14 GetData() tu 
hai 16p co s6 cua no. Base1::GetData() 14 ham thanh vién public cua 16p 
cO sO public, va no tré thanh m6t ham thanh vién public cUa Derived. 


Base2::GetData() 1a ham thanh vién public cUa 16p co sé public, va né trd 
thanh mt ham thanh vién public cUa Derived. Do dé trinh bién dich khong 
thé xac dinh ham thanh vién GetData() cUa I6p co sO nao dé goi thuc 
hién. Vi vay, ching ta phai su’ dung tén 16p co sé va toan tU dinh pham 
vi dé xac dinh ham thanh vién cla l6p co s6 lic goi ham GetData(). 

Cu phap cUa m6t l6p ké thUfa nhiéu 6p co sé: 


class <drived_class_name> : <type_of_inheritance> <base_class_name1> , 


<type_of_inheritance> <base_class_name2>, ... 


Trinh tu thuc hién constructor trong da ké thUa: constructor 16p cd sO 
xuat hién truGc sé thuc hién truGc va cudi cling m6i tdi constructor 16p 
dan xuat. DOi vGi destructor cé trinh tu thuc hién theo thf tu ngu@c lai. 


CAC LOP CO sO Ao (VIRTUAL BASE CLASSES) 


Chiing ta khong thé khai bao hai ]an citing m6t 16p trong danh sach cUa cac 
16p co sO cho m6t 16p dan xuat. Tuy nhién van c6 thé cé trudng hop 
cung mt 16p co sé dudc dé cdp nhiéu hon m6t lan trong cdc 16p t6 tién 
cUa mt l6p dan xuat. Diéu nay phat sinh 16i vi khéng cé cach nao dé 
phan biét hai 16p co sé géc. 


ef 


[missing_resource: javascript:if(confirm(‘http:] 


1: //ChuOng trinh 5.9 


2? 


3: 


9: 


10: 


11 


12 


13: 


#include <iostream.h> 


class A 


class B : public A 
{ 

: public: 

: float X2; 


ie 


14: 


15 


16: 


7 


18 


19: 


: class C : public A 
{ 

: public: 

: double X3; 


ie 


20: 


21 


: class D : public B,public C 


DP? 4 

23: public: 

24: char X4; 

255-}3 

20; 

27: int main() 

28: { 

29: D Obj; 

30: Obj.X2=3.14159F; 

31: Obj.X1=0; //Nhap nhang 

32: Obj.X4="'a’'; 

33: Obj.X3=1.5; 

34: cout<<"X1="<<Obj.X1<<endl; //Nhap nhang 
35: cout<<"K2="<<Obj.X2<<endl; 
36: cout<<"X3="<<Obj.X3<<endl; 
37: cout<<"X4="<<Obj.X4<<endl; 
38: return 0; 

39: f 


Khi bién dich chuong trinh 6 vi du 5.9, trinh bién dich sé bao 16i 6 dong 
31 va 34: 


Member is ambiguous: ‘A::X1’ and ‘A::X1’ 


A 
a ~ 
N | Lo 
Hinh 5.14 
O day ching ta thay c6 hai 16p c sé A cho l6p D, va trinh bién dich 
khéng thé nao nhan biét dugc viéc truy cap X1 dudc ké thUfa thong qua 
B hoac truy cap X1 dudc ké tha thong qua C. Dé khac phuc diéu nay, 
chung ta chi dinh m6t cach tuOng minh trong 16p D nhu sau: 
Obj.C::X1=0: 
Tuy nhién, day ciing chi 1a gidi phap cé tinh chap va, bdi thc chat X1 nao 
trong truOng hOp nao cting dudc. Giai phép cho van dé nay 1a khai bao A 


nhu 16p co sé kiéu virtual cho ca B va C. Khi dé chuong trinh G vi du 5.9 
duoc viét lai nhu sau: 


ei 

[missing resource: javascript:if(confirm(‘http: ] 
#include <iostream.h> 

class A 

{ 


public: 


int X1; 

} 

class B : virtual public A 
{ 

public: 

float X2; 

} 

class C : virtual public A 
{ 

public: 

double X3; 

} 

class D : public B,public C 
{ 

public: 

char X4; 

} 

int main() 

{ 


D Obj; 


Obj.X2=3.14159F; 

Obj.X1=0; //OK 

Obj. X4="a'; 

Obj.X3=1.5; 
cout<<"X1="<<Obj.X1<<endl; //OK 
cout<<"X2="<<Obj.X2<<endl; 
cout<<"X3="<<Obj.X3<<endl; 
cout<<"X4="<<QObj.X4<<endl; 
return 0; 

} 


Ching ta chay vi du 5.10, két qua 6 hinh 5.15 


Hinh 5.15: Két qua cua vi du 5.10 


Cac 16p co sé kiéu virtual, c6 cling mOt kiéu 16p, sé dudc két hop dé 
tao mt l6p co sG duy nhat cd kiéu d6 cho bat ky 16p dan xuat nao ké 
thlfa ching. Hai l6p co sO A G trén bat gid sé trd thanh m6t l6p co sd A 
duy nhat cho bat ky 16p dan xuat nao tUB va C. Diéu nay cé nghia la D 
chi cé m6t co sG cUa l6p A, vi vay tranh duc su nhap nhang. 


BAI TAP 


@ 


Bai 1: Xay dung l6p Stack vGi cdc thao tac can thiét. TU d6 hay dan xuat 
tlr1Gp Stack dé d6i m6t s6 nguyén duong sang hé dém bat ky. 


@ 
Bai 2: Hay xay dung cac 16p can thiét trong phan cap hinh 5.2 
@ 


Bai 3: Hay xay dung cac 16p can thiét trong phan cap hinh 5.3 dé tinh 
dién tich (hoac dién tich xung quanh) va thé tich. 


@ 


Bai 4: Viét mOt phan cap ké thUa cho cac 16p Quadrilateral (hinh tUf gidc), 
Trapezoid (hinh thang), Parallelogram (hinh binh hanh), Rectangle (hinh 
chif nhat), va Square (hinh vu6ng). Trong d6 Quadrilateral 14 16p co sd 
cUa phan cap. 


Tinh da hinh 
Phan nay trinh bay vé tinh da hinh 


DAN NHAP 


Tinh da hinh (polymorphism) 1a kha nang thiét ké va cai dat cdc hé thong 
ma co thé m6 réng dé dang hOn. Cac chuong trinh co thé dude viet dé 
xU ly tong quat — nhu cdc d6i tugng 16p co sé — céc dOi tung cUa tat ca 
cac 16p t6n tai trong m6t phan cap. Kha nang cho phép m6t chuong trinh 
sau khi da bién dich c6 thé cé nhiéu dién bién xay ra 1a mOt trong nhting 
thé hién cUa tinh da hinh — tinh mu6n mau muén vé — cUa chuUOng trinh 
huG6ng d6i tuong, mét thong diép dudc gdi di (gdi dén d6i tuong) ma 
khéng can biét d6i tung nhan thudéc I6p nao. Dé thu hién dugdc tinh da 
hinh, cdc nha thiét k6 C++ cho chting ta ding co ché két ni d6ng 
(dynamic binding) thay cho co ché két n6i tinh (static binding) ngay khi 
chuOng trinh bién dich dugc ding trong cdc ngén ngtf c6 dién nhu C, 
Pascal, ... 


PHUONG THU AO (VIRTUAL FUNCTION) 


Khi xay dung cdc 16p cua mOt chong trinh huGng d6i tudng dé tao nén 
m0t cau tric phan cap hoac cay pha hé, ngudi lap trinh phai chudan bi 
cac hanh vi giao ti€p chung cUa cdc I6p do. Hanh vi giao ti€p chung sé 
dugc ding dé thé hién cing m6t hanh vi, nhung cé cdc hanh dong khac 
nhau, d6 chinh 1a phuong thtc ao. Day 14 mOt phuong thUc ton tai dé cé 
hiéu luc nhung khéng co thuc trong 16p co sG, con trong céc 16p dan 
xuat. Nhu vay phuong thutc ao chi du@c xay dung khi cd mOt hé thong 
cay pha hé. Phuong thUc nay sé dudc goi thuc hién tU thu thé ca 16p 
dan xuat nhung m6 ta vé ching trong 6p co sO. 


Chiing ta khai bao phuOng thtic ao bang thém ttr khda virtual 6 phia 
truGc. Khi d6 cdc phuong thUrc cé cing tén v6i phuOng thUrc nay trong cac 
16p dan xuat cling 1a phuong thUc ao. 


ej 

[missing resource: javascript:if(confirm(‘http: ] 
1: //ChuOng trinh 6.1 

2: #include <iostream.h> 

3: 

4: class Base 

Dr 4. 

6: public: 

7: virtual void Display() 

8: { 

9: cout<<"class Base"<<end]; 
10: } 

11: }; 

2; 

13: class Derived : public Base 
14: { 

15: public: 

16: virtual void Display() 

724 


18: cout<<"class Derived"<<endl; 


19: 


20; 


21: 


} 
le 


21: void Show(Base *B) 


22° 


23° 


{ 


B->Display(); //Con tré B chi dén phuong thUc Display() nao (cUa l6p 


Base 


24 //hoac 16p Derived) tiy vao lic chay chuOng trinh. 


25: 


26: 


27° 


26; 


29: 


ov: 


oi ie 


SoZ: 


33. 


34: 


lek 


} 

int main() 

{ 

Base *B=new Base; 

Derived *D=new Derived; 
B->Display(Q); //Base::DisplayQ) 
D->Display(); //Derived::Display() 
Show(B); //Base::Display() 
Show(D); //Derived::Display() 
return 0; 


} 


Hinh 6.1: Két qua cUa vi du 6.1 


Trong vi du 6.1, 16p co s6 Base cé phuong thUc Display() dudc khai bao 
1a phuong thUc ao. Phuong thtfc nay trong 16p dan xuat Derived dudc 
dinh nghia lai nhung cfing 14 mt phuong thUc ao. That ra, khong ra 
khong cé khai bdo virtual cho phuong thUc Display() cua 16p Derived 
cling chang sao, trinh bién dich van hiéu dé 1a phuong thUc ao. Tuy 
nhién, khai bao virtual r6 rang 6 cdc 16p dan xuat lam cho chung trinh 
trong sang, dé hiéu hon. Hai dong 30 va 31, chung ta biét chac phuong 
thUc Display() cUa 16p nao duc goi (cUa 16p Base hoac 16p Derived). 
Nhung hai dong 32 va 33, néu khong cé co ché két n6i dOng, ching ta 
doan rang viéc goi ham Show() sé lu6n lun kéo theo phuong thttc 
Base::Display(). Qua vay, bo di khai bdo virtual cho phuong thUtc 
Base::Display(), khi d6 dong 1énh: Show(D); 


g0i dén Base::Display() vi d6i tugng 1Gp dan xuat cfing 1a d6i tudng 16p 
cO sO (nghia la tdb tu d6ng chuyén d6i kiéu: d6i tugng D kiéu Derived 
chuyén thanh kiéu Base. 


NhO khai bao virtual cho phuOng thU'c Base::Display() nén sé khéng thu 
hién goi phuoOng thtic Base::Display() mOt cach cUng nhac trong ham 
Show() ma chuan bi mOt co ché mém déo cho viéc goi phuong thUc 
Display() tury thudc vao sU xac dinh kiéu cla tham s6 vao lic chay 
chuong trinh. 


Co ché dé ra sao? Khi nhan thay cé khai bdo virtual trong l6p co sG, trinh 
bién dich sé thém vao mOi d6i tuong cUa 16p co s6 va cac 16p dan xuat 
cUa no mOt con tré chi dén bang phuong thUc ao (virtual function table). 
Con tro do cé tén 1a vptr (virtual pointer). Bang phu‘Ong thc ao 1a noi 
chUfa céc con tro chi dén doan chung trinh da bién dich Ung vdi cdc 
phuong thttc ao. MOi 6p c6 mét bang phuong thUc ao. Trinh bién dich 


chi lap bang phuong thUc ao khi bat dau cé viéc tao d6i tuong cUa I6p. 
Dén khi chuong trinh chay, phuong thc ao cla d6i tuong mdi duoc 
nOi két va thi hanh thong qua con tro vptr. 

Trong vi du 6.1, lénh goi ham: Show(D); 

DOi tuOng D thudc 16p Derived tuy bi chuyén d6i kiéu thanh mét d6i 
tung thudc l6p Base nhung né khong hoan toan gidng mt ddi tuong 
cUa Base chinh cong nhu’B. Néu nhu con tro vptr trong B chi dén vi tri 
trén bang phuong thUc ao Ung vdi phuOng thc Base::Display(), thi con 
tro vptr trong D van con chi dén phuong thc Derived::Display() cho du 
D bi chuyén kiéu thanh Base. D6 1a ly do tai sao 1€nh: Show(D); 

goi dén phuong thc Derived::Display(). 


Cac dac trung cUa phuOng thu ao: 


Phuong thUc ao khéng thé 1a céc ham thanh vién tinh. 


MOt phuong thUc ao cé thé dugc khai bao 1a friend trong m6t 16p khac 
nhung cac ham friend cUa 16p thi khéng thé 14 phuong thUc ao. 


Khong can thiét phai ghi r6 tr khda virtual khi dinh nghia m6t phuong 
thttc ao trong 16p dan xuat (dé ciing chang anh hu@ng gi). 


Dé su két ni d6ng dugc thuc hién thich hgp cho tttng I6p doc theo cay 
pha hé, mdt khi phu‘ong thUc nao d6 da dugc xac dinh 1a ao, tu’ 16p co sd 
dén cac 16p dan xuat déu phai dinh nghia thOng nhat vé tén, kiéu tra vé 
va danh sach cac tham sO. Néu d6i vGi phuong thtc ao 6 16p dan xuat, 
ching ta lai sO suat dinh nghia cdc tham s6 khac di m6t chit thi trinh bién 
dich sé xem d6 1a phuong thUc khac. Day chinh 1a diéu kién dé két ndi 
d6ng. 


ei 

[missing resource: javascript:if(confirm(‘http: ] 
2: #include <iostream.h> 

a 

4: class Base 

a. 

6: public: 

7: virtual void Print(int A,int B); 
8: 3; 

3: 

10: class Derived : public Base 
beef 

12? public: 


13: virtual void Print(int A,double D); 


14: 


15: 


16: 


17: 


18: 


19: 


20; 


21: 


Do: 


23° 


24: 


25: 


26: 


OH 


28: 


29: 


30: 


31: 


32: 


Bo: 


void Base::Print(int A,int B) 
{ 
cout<<"A="<<A<<", B="<<B<<endl; 


} 


void Derived::Print(int A,double D) 


{ 


cout<<"A="<<A<<" D="<<D<<endl; 


} 


void Show(Base *B) 
{ 
B->Print(3,5); 


} 


int main() 


{ 


Base *B=new Base; 


34: Derived *D=new Derived; 
35: Show(B); //Base::Print() 
36: Show(D); //Base::Print() 
37: return 0; 


38: } 


Hinh 6.2: Két qua cUa vi du 6.2 


Trong vi du 6.2, trong I6p co sO Base va 1p dan xuat Derived déu c6é 
phuong thUc ao Print(). Nhung quan sat ky ching ta, phuOng thUc Print() 
trong 16p Derived cé tham s6 tht? hai khac kiéu vGi phuong thtic Print() 
trong 1Gp Base. Vi thé, chting ta khong thé cho dgi lénh 6 dong 36 sé goi 
dén phuong thc Derived::Print(int,double). Phuong thUtc 
Derived::Print(int,double) nam ngoai duOng day phuong thtfc do nén ham 
Show() chi luén goi dén phuong thttc Derived::Print(int,int) ma thoi. Do 
c6 khai bdo virtual d6i vi phu‘ong thuc Derived::Print(int,double), ching 
ta cé thé néi phuong thic nay sé md dau cho mét duOng day phuong 
thtfc ao Print(int,double) mdi néu sau 16p Derived con cé cac 16p dan 
xuat cUa no. 


LOP TRUU TUONG (ABSTRACT CLASS) 


Trong qua trinh thiét ké chuOng trinh theo huGng d6i tugng, dé tao nén 
mt hé thong pha hé mang tinh ké thtra cao, ngudi lap trinh phai dodn 
truGc sU phat trién cUa cau tric, tl dé chon la nhting thanh vién phi 
hop cho cac 16p G trén cing. R6 rang day 14 mOt cng viéc v6 cing khé 


khan. Dé tranh tinh trang ngudi lap trinh xay dung cdc d6i tugng lang phi 
b6 nhd, ngén ngt C++ cho phép chting ta thiét ké cdc 16p c6 cdc khéng 
phuong thUc ao khong lam gi ca, va cling kh6ng thé tao ra d6i tuong 
thu6c 16p dé. Nhtng 16p nhu vay goi la 6p trutu tuong. 


Trong cau tric trén hinh 6.3, khong phai I6p nao ciing thuc su can dén 
phuong thtic Print(), nhung no co mat khap noi dé tao ra b6 mat chung 
cho moi 16p trong cau tric cay. Phuong thtfc cUa 6p trén cing nhu 
A::Print() thuOng 1a phuOng thc ao dé cé dudc tinh da hinh. 


D 
Print) 


E 
Print) 


Hinh 6.3 

Nho do, vi ham sau: 
void Show(A* a) 

{ 

a->Print(); 

} 


ching ta c6 thé truyén d6i tugng dU kiéu cho no (A, B, C, D hodc E) ma 
van goi dén dting phuong thtfc Print() pht hop du kiéu cua di tuong hic 


bién dich van con chua biét. VGi vai tro "16t dudng" nhu vay, phuong 
thtfc A::Print() cé thé chang c6é nOi dung gi ca 


class A 

{ 

public: 

virtual void Print() 

{ 

} 

ie 

Khi dé ngU6i ta goi phUong thu A::Print() la phuong thu ao rong (null 
virtual function), nd chang lam gi hét. Tuy nhién 16p A van 1a m6t l6p 
binh thuGng, ching ta c6é thé tao ra mOt d6i tudng thudc né, cé thé truy 
cap t6i phuOng thUfc A::Print(). Dé tranh trinh trang vé tinh tao ra di 
tuOng thuGc 16p nay, nguGi ta thuOng xay dung I6p tru tuong, trinh bién 
dich cho phép tao ra I6p cé céc phUOng thttc thuan ao (pure virtual 
function) nhu’ sau: 

class A 

{ 

public: 

virtual void Print() = 0; 

ip 

Phuong thUc ao Print() bay gid 1a phu‘ong thc thudn ao — phuong thUc 


c6é tén dudc gan bdi gid tri zero. L6p A chtfa phuong thc thuan ao dugc 
g0i la 16p trutu tuOng. 


ef 

[missing resource: javascript:if(confirm(‘http: ] 

1: //ChuOng trinh 6.3 

2: #include <iostream.h> 

3: 

4: class A 

Dr 4. 

6: public: 

7: virtual void Print()=0; //Phu‘ong thUc thuan ao 


Os; 


10: class B : public A 

i 

12: public: 

13: virtual void Print() 

14: { 

15: cout<<"Class B"<<endl; 
1G; } 


Lee 


19: 


20; 


21: 


DD: 


23: 


24: 


25: 


26: 


D7: 


28: 


29: 


30: 


31: 


me de 


3°. 


er 


35: 


36: 


oy. 


38: 


class C : public B 
{ 

public: 

virtual void Print() 


{ 


cout<<"Class C"<<end]; 


} 
5 


void Show(A *a) 
{ 
a->Print(); 


} 


int main() 

{ 

B *b=new B; 

C *c=new C; 
Show(b); //B::PrintQ) 


Show(c); //C::Print() 


39: return 0; 


AO: } 


Hinh 6.4: Két qua cua vi du 6.3 
LGp A dugc tao ra dé lam co s6 cho viéc hinh thanh cac 16p con chau (B 


va C). NhO cé Phuong thc ao Print() tl’ 16p A cho t6i 16p C, tinh da hinh 
duoc thé hién. 


Ay 


Luu y: 


Ching ta khéng thé tao ra m6t d6i tudng cUa 16p trUtu tuong, nhung 
hoan toan c6é thé tao ra m6t con tré tro dén 16p nay (vi con tré khong 
phai 1a d6i tuong thu6c 16p) hodc 1a m6t tham chiéu. 


Néu trong l6p ké thUa tl 16p trUtu tuong ching ta khéng dinh nghia 
phuong thtfc thuan ao, do tinh ké thtra n6é sé bao ham phuong thttc 
thudn ao cUa lp co sd, nén 16p dan xuat nay sé tré thanh 16p trutu 
tuOng. 


Theo dinh nghia 16p trttu tuong, néu trong 16p dan xuat (tr 16p co sd 
trutu tung) ching ta dinh nghia thém mOt phuOng thUc thuan ao khac, 
16p nay cting sé trd thanh 16p trttu tung. 


CAC THANH VIEN AO CUA MOT LOP 

Toan tU ao 

Todn tUr thuc chat ciing 1a mOt ham nén ching ta co thé tao ra cdc todn tl 
do trong mot 6p. Tuy nhién do da nang héa khi tao mot todn tu can chi y 
dén cac kiéu cua cac todn hang phai su dung kiéu cua lOp co sO g6c cé 
todn tl ao. 

[missing resource: javascript:if(confirm(‘http: ] 

1: //ChuOng trinh 6.4: Toan tt’ ao 

2: #include <iostream.h> 

Bt 

4: class A 

at 

6: protected: 

7: int X1; 

8: public: 

9: A(int I) 

10: { 


11: X1=]; 


12: 


13: 


14: 


15: 


16: 


‘72 


18: 


19: 


20: 


24: 


22: 


aS: 


24: 


mise 


26. 


27: 


28: 


29: 


30: 


at: 


} 

virtual A& operator + (A& T); 
virtual A& operator = (A& T); 
virtual int GetA() 

{ 

return X1; 

} 

virtual int GetBQ) 

{ 

return 0; 

} 

virtual int GetCQ) 

{ 

return 0; 

} 

void Print(char *St) 


{ 


cout<<St<<":X1="<<X1<<endl; 


} 
is 


52: 


33: 


34: 


oo: 


36: 


37: 


38: 


39: 


40: 


Al: 


42: 


43: 


44: 


45: 


46: 


A7: 


48: 


49: 


BO: 


5: 


class B : public A 
{ 

protected: 

int X2; 

public: 


B(int Lint J):A(1) 


virtual A& operator + (A& T); 
virtual A& operator = (A& T); 
virtual int GetBQ) 

{ 

return X2; 

} 

void Print(char *St) 


i 


cout<<St<<":X1="<<X1<<",X2="<<X2<<endl; 


} 


52 


53) 


54: 


55: 


56: 


57: 


58: 


59: 


60: 


61: 


62: 


63: 


64: 


65: 


66: 


67: 


68: 


69: 


70: 


VAG 


class C : public B 
{ 

protected: 

int X3; 

public: 


C(int Lint J,int K):Bd,J) 


virtual A& operator + (A& T); 
virtual A& operator = (A& T); 
virtual int GetCQ) 

{ 

return X3; 

} 

void Print(char *St) 


{ 


cout <Si<<" X1= "<< XI <e" KS" Ko" KS" =< 3 <end 


72: 


73: 


74: 


75: 


76: 


Ti: 


78: 


79: 


80: 


81: 


82: 


83: 


84: 


85: 


86: 


87: 


88: 


89: 


90: 


91: 


} 

} 

A& A::operator + (A& T) 
{ 

X1+=T.GetA(); 

return *this; 

} 

A& A::operator = (A& T) 
{ 

X1=T.GetAQ); 

return *this; 

} 

A& B::operator + (A& T) 
{ 

X1+=T.GetA(); 


X2+=T.GetBQ; 


return *this; 


22} 

g2: 

94: A& B::operator = (A& T) 

oles 

96: X1=T.GetAQ; 

97: X2=T.GetB(); 

98: return *this; 

99: } 

100: 

101:A& C::operator + (A& T) 
102: { 

103: X1+=T.GetAQ; 

104: X2+=T.GetBQ); 

105: X3+=T.GetCQ); 

106: return *this; 

107 } 

108: 

109: A& C::operator = (A& T) 
IDO sf 


111: X1=T.GetAQ; 


112: X2=T.GetBQ; 
113: X3=T.GetCQ); 
114: return *this; 
152} 

116: 

117: void AddObject(A& T1,A& T2) 
118: { 

119: T1=T1+T2; 
120: } 

Hb 

122: int main() 

iS | 

124: A a(10); 

125: B b(10,20); 
126: c(10,20, 50); 
127: a.Print("a"); 
128: b.Print("b"); 
129: c.Print("c"); 
130: AddObject(a,b); 


131: a.Print("a"); 


132: 


133: 


134: 


135? 


136: 


37: 


138: 


139: 


140: 


141: 


AddObject(b,c); 
b.Print("b"); 
AddObject(c,a); 
c.Print("'c"); 
a=b+c; 
a.Print("'a"); 
c=cta; 
c.Print("c"); 


return 0; 


} 


Hinh 6.5: Két qua cUa vi du 6.4 


C6 constructor va destructor ao hay khong? 


Khi m6t d6i tuong thudc I6p cé phuong thc ao, dé thuc hién co ché 
két ni dOng, trinh bién dich sé tao thém m6t con tro vptr nhu m6t thanh 
vién cUa 16p, con tro nay cé nhiém vu quan ly dia chi cua phuOng thc 
ao. M6t I6p chi cé m6t bang phuong thttc ao, trong khi d6 cé thé cd 
nhiéu di tudng thudc 6p, nén khi m6t d6i tung khac thuGc cing 16p 
tao ra thi con tro vptr da cn tai. Chinh vi vay bang phuong thUc ao phai 
duc tao ra truGc khi goi thu’c hién constructor, nén constructor kh6ng 
thé 1a phuong thUtc do. Ngugc lai do m6t I6p chi cé mt bang phuong 
thUfc ao nén khi m6t d6i tudng thudc 16p bi hUy bd, bang phuong thUc 
ao van con dé, va con tr6 vptr van con do. Hon nffa, destructor dudc goi 
thuc hién truGc khi ving nhé danh cho di tudng bi thu héi, do dé 
destructor c6 thé 1a phuong thtrc ao. Tuy nhién, constructor cua m6t 16p 
co thé goi phuong thttc ao khac. Diéu nay hoan toan khong c6 gi mau 
thuan vGi co ché két ni d6ng. 


[missing_resource: javascript:if(confirm(‘http:] 
1: //ChuOng trinh 6.5: Destructor ao 
2: #include <iostream.h> 

a 

4: class Base 

sie | 

6: public: 

7: virtual ~Base() 

8: { 

9: cout<<"~Base"<<endl; 

10: } 


1 baa 


12: 


13: 


14: 


15: 


16: 


17: 


18: 


18: 


19: 


20: 


21: 


22: 


23: 


24 


25° 


26: 


27° 


class Derived:public Base 
{ 

public: 

virtual ~Derived() 

{ 
cout<<"~Derived"<<endl; 
} 

I; 


int main() 

{ 

Base *B; 

B = new Derived; 
delete B; 

return 0; 


} 


Hinh 6.6: Két qua cla vi du 6.5 


Néu destructor khéng 14 phuong thUc ao thi khi giai phong d6i tuodng B 
chi c6 destructor cua 16p co so duc goi ma théi nhung khi destructor 1a 
phuong thUfc ao thi khi giai phéng d6i tugng B (6 dong 25) destructor 
cUa 16p dan xuat du@c goi thc hién r6i dén destructor cUa IGp co so. 


BAI TAP 


Bai 1: Hay xay dung cac 16p can thiét trong phan cap hinh 5.3 dé tinh 
dién tich (hoac dién tich xung quanh) va thé tich trong dé 16p Shape 1a 
6p co s6 tru tuong. 


Bai 2: Hay sUta d6i hé thOng lung cUa chuOng trinh 6 vi du 6.6 bang 
thém cac thanh vién di liéu BrithData (m6t d6i tugng kiéu Date) va 
DepartmentCode (kiéu int) vao 16p Employee. Gia str luong nay dugc xu 
ly mt lan trén m6t thang. Sau d6, chUOng trinh tinh bang luong cho m6i 
Employee (tinh da hinh), cOng thém 100.00$ tién thuGng vao tong sO 
luong cUa mOi nguOi néu day 1a thang ma ngay sinh cua Employee xay 
Ta. 


Bai 3: Cai dat cdc 16p trong cay pha hé I6p sau: 


Person 


Student Faculty 


KO ZN 


Undergrad GradStudent Administrator  Secetary Maintenance 


Trong d6 cdc 16p Person, Student va Staff 1a cdc 16p trutu tudng, cdc 16p 
con lai 1a cac 16p dan xuat thu. 


Thiét ké chuOng trinh theo huGng d6i tudng 

Tim hiéu m6t it vé cach thiét ké chuOng trinh theo huGng d6i tugng, cdc 
buGc co ban can thiét khi bat tay vao vit chUOng trinh trén quan diém 
thiét ké va thao chuong. 


CAC GIAI DOAN PHAT TRIEN HE THONG 


C6 nam giai doan dé phat trién hé thong phan mém theo huGng d6i 
tuOng: 


r 
Phan tich yéu cau (Requirement analysis) 
r 

Phan tich (Analysis) 

r 

Thiét ké (Design) 

r 

Lap trinh (Programming) 


r 
Kiém tra (Testing) 
Phan tich yéu cau 


Bang viéc tim hiéu cdc truong hop su dung (use case) dé nam bat cac 
yéu cau cUa khach hang, cUa van dé can giai quyét. Qua truOng hgp su? 
dung nay, cdc nhan t6 bén ngoai c6 tham gia vao hé thOng ciing dudc mé 
hinh héa bang cac tac nhan. M6i truOng hop st dung dudc m6 ta bang 
van ban, dac ta yéu cau cUa khach hang. 


Phan tich 


TU cdc dac ta yéu cau trén, hé thong sé buGdc dau dudc mé hinh héa bdi 
cac khai niém 16p, d6i tuong va cdc cO ché dé dién ta hoat dng cla hé 
thong. 


Trong giai doan phan tich ching ta chi m6 ta cac 16p trong linh vuc cua 
van dé can giai quyét ch ching ta kh6ng di sau vao cac chi tiét ky 
thuat. 


Thiét ké 


Trong giai doan thiét ké, cdc két qua cUa qua trinh phan tich duoc md 
rOng thanh m6t giai phap ky thuat. MOt sO céc 16p dudc thém vao dé 
cung cap co sO ha tang ky thuat nhu ldp giao dién, 6p co sé dt liéu, 
16p chuc nang, ... 


Lap trinh 
Day con goi la buGc xay dung, giai doan nay sé dac ta chi tiét két qua 
cUa giai doan thiét ké. Cac 16p cUa buGc thiét ké sé dudc chuyén thanh 
ma nguOn theo m6t ngén nef lap trinh theo huGng d6i tuong nao do. 
Kiém tra 
Trong giai doan kiém tra, c6 b6n hinh thtfc kiém tra hé thOng: 
s 


Kiém tra tung don thé (unit testing) dugc ding kiém tra cdc 16p hoac cac 
nhém don. 


Kiém tra tinh tich hQp (integration testing), dudc két hop vGi cdc thanh 
phan va cac l6p dé kiém tra xem chting hoat d6ng vGi nhau cé ding 
khong. 


Kiém tra hé thOng (system testing) chi dé kiém tra xem hé thOng co dap 
Ung duoc chUc nang ma ngudi ding yéu cau khong. 


Kiém tra tinh chap nhan dugc(acceptance testing), viéc kiém tra nay 
duc thuc hién bdi khach hang, viéc kiém tra ciing thuc hién gidéng nhu 
kiém tra hé thong. 


CACH TiM LOP 


L6p nén dudc tim tU pham vi bai todn can giai quyét, vi vay tén cla l6p 
cing nén dat tén cdc d6i tuong thu’c ma ching ta biéu dién. Dé tim ra l6p 
cho bai toan, chting ta can tra 10i cdc cau hdi sau: 


® 


C6 thong tin nao can |Uu tri hay phan tich khéng? Néu cé bat ky thong tin 
nao can phai luu trl, bién d6i, phan tich hodc xW ly thi dé chinh 1a mét 
16p du dinh can xay dung. 


® 


C6 hé th6ng bén ngoai bén ngoai hay khéng? Hé thOng ngoai cé thé dudc 
xem nhu cdc 16p ma hé thOng cUa ching ta chUfa hoac tuOng tac vi nd. 


@ 


C6 cdc mau thiét ké, thu vién 16p, thanh phan, ... hay khong? Cac thanh 
phan nay da dudc xay dung tU cac project trudc dé, tlr cdc dong nghiép 
hoac cac nha san xuat? 


a 


C6 thiét bi nao ma hé théng phai dap Ung? Bat cU thiét bi nao dudc ndi 
vGi hé th6ng cé thé chuyén thanh 16p dy tuyén. 


@ 


Tac nhan dong vai tro nhu thé nao trong hé th6ng? Cac vai dién nay nén 
duc xem 1a 16p nhu ngudi suf dung, khach hang, ngu0i diéu khién hé 
thOng,... 


CAC BUGC CAN THIET DE THIET KE CHUONG TRINH 


Dé thiét ké m6t chuong trinh theo huGng d6i tuong, chting ta phai trai 
qua b6n bu@c sau, tl dé ching ta xay dung duc mOt cay pha hé mang 
tinh ké thtta va cdc mOi quan hé gilfa cdc d6i tung: 

e 


Xac dinh cdc dang d6i tudng (16p) cUa bai todn (dinh dang cdc d6i 
tuOng). 
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Tim kiém cac dac tinh chung (di liéu chung) trong cdc dang d6i tuong 
nay, nhting gi chting cting nhau chia xé. 


@ 


Xac dinh dudc 16p co s6 da trén co s6 cdc dac tinh chung cUa caéc dang 
d6i tuong. 


@ 


TU ldp co sG, str dung quan hé t6ng quat hdéa dé dac ta trong viéc dua ra 
cdc 16p dan xuat chtfa cdc thanh phan, nhttng dac tinh khong chung con 
lai cua dang d6i tuong. Bén canh dé, ching ta con dua ra cdc 16p cd quan 
hé vGi cac l6p co sG va 1p dan xuat; cdc quan hé nay cé6 thé 1a quan hé 
két hop, quan hé tap hgp lai, quan hé phy thudc. 


VGi cdc buc trén ching ta c6 dudc cay pha hé va quan hé gilfa cdc 16p. 
DOi vGi hé thong phUc tap hon, ching ta can phai phan tich dé giai 
quyét dudc van dé dat ra theo trat tu’ sau: 


® 


Phan tich mOt cach can than vé cdc d6i tung cla bai todn theo trat ty tl 
du6i 1én (bottom up). 


@ 


Tim ra nhUing gi t6n tai chung gilfa cdc d6i tuong, nhém cac dac tinh nay 
lai dé dugc caéc 16p cd so nhu hinh 7.1 


Cac dic tinh chung ti? déi 
tidng J dén déi tdng N 


Cac dac tinh chung tit déi 
tugng A dén déi tu¢ng I 


Ti€p tuc theo huGng ttr dudi lén, chting ta thiét ké duc cdc d6i tuong 
phu hdp nhu hinh 7.2 


| Cac dac tinh chung ti déi | 
! tudng Adén déituttngN } 


| Cac dactinh chung ti adi | | Cac dac tinh chung tir déi | 
tugng Adén déitugngI | i tugng Jdén déi tugngN | 


Hinh 7.2 


Bang cach nay, chiing ta ti€p tuc tim cdc dac tinh chung cho dén t6t cing 
cua cdc déi tung. 


@ 


Sau do cai dat theo huGng di tuOng tt trén xu6ng bang cach cai dat 6p 
cO sO chung nhat. 


& 


Tiép tuc cai dat cdc 16p dan xuat trén co sé cac dac tinh chung cUa tting 
nhom doi tuong. 


23 
Cho dén khi tat ca cdc dang ddi tung cUa hé thong dudc cai dat xong 
dé dudc cay pha hé. 


CAC VI DU 


Vi du 7.1: Tinh tién luong cUa caéc nhan vién trong co quan theo céc dang 
khac nhau. Dang ngu@i lao d6ng lanh luUOng tu’ ngan sdch Nha nuc duc 
goi la can bO, cong chUtc (dang bién ché). Dang ngudi lao dOng lanh 
luong tl’ ngan sach cla cO quan dudc goi la ngudi lam hop d6éng. Nhu 
vay hé th6ng ching ta cé hai d6i tuong: bién ché va hop dong. 


® 


Hai loai d6i tuong nay cé dac tinh chung do 1a vién chUc lam viéc cho 
co quan. TU day cé thé tao nén I6p co sé dé quan ly m6t vién chUc (16p 
Nguoi) bao gm ma sO, ho tén va luong. 


@ 


Sau d6 chting ta xay dung cac 16p con lai ké tha tr 16p co sO trén: 


LGp danh cho can b@, cong chttc (l6p BienChe) g6m cac thu6c tinh: hé s6 
luong, tién phu cap chUc vu. 


LOp danh cho ngu6i lam hop dOng | (l6p HopDong) gdm cdc thudc tinh: 
tién cng lao dOng, sO ngay lam viéc trong thang, hé s6 vuot gid. 


Hinh 7.3 
‘ny 


File PERSON.H 

1: //PERSON.H 

2: Dinh nghia 16p Nguoi 
3: #ifndef PERSON_H 


4: #define PERSON_H 


6: #include <iostream.h> 


8: #define MAX_TEN 50 

9: #define MAX_MASO 5 

10: #define MUC_CO_BAN 120000 
11: 

12: class Nguoi 

fore! 

14: protected: 

15: char HoTen[MAX TEN]; 
16: char MaSo[MAX_MASO}]; 
17: float Luong; 

18: public: 


19: Nguoi(); 


20: virtual void TinhLuong()=0; 
21: void Xuat() const; 

22: virtual void Nhap(); 

Oe eo 

24: 

25: #endif 


e 
File PERSON.CPP 


1: //PERSON.CPP 
2: Dinh nghia ham thanh vién cho 16p Nguoi 
3: #include <iomanip.h> 


4: #include <string.h> 


U1 


: #include "person.h" 


N 


: Nguoi::Nguoi() 

8: { 

9: strcpy(HoTen,""); 
10: strcpy(MaSo,""); 
11: Luong=0; 


12°} 


13: 
14: void Nguoi:: Xuat() const 
1324 


16: cout<<"Ma so:"<<MaSo<<",Ho va ten:"<<HoTen 


h7; #9; <<", Luong:"<<setiosflags(ios::fixed)<<setprecision(0) 
<<Luong<<end1; 

18: } 

19: 


20: void Nguoi::Nhap() 
204 

22: cout<<"Ma so:"; 

23: cin>>MaSo; 

24: cin.ignore(); 

25: cout<<"Ho va ten:"; 
26: cin.getline(HoTen,MAX_ TEN); 
27.4 

hy 

File STAFF.H 

1: //STAFF.H 

2 Dinh nghia 16p BienChe 


3: #ifndef STAFF_H 


4: #define STAFF_H 

Do: 

5: #include "person.h" 

6: 

7: class BienChe: public Nguoi 
chan 

9: protected: 

10: float HeSoLuong; 

11: float HeSoPhuCap; 

12: public: 

13: BienChe(); 

14: virtual void TinhLuong(); 
15: virtual void NhapQ); 

16: f; 

N7; 

18: #endif 


e 
File STAFF.CPP 


I: /STAFFACPP 


2: Dinh nghia ham thanh vién cho 16p BienChe 


3: #include "staff.h" 


4: 


5: BienChe::BienChe() 


rear | 


7: HeSoLuong=HeSoPhuCap=0; 


8: } 


9: 


10: 
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12: 


13: 


14: 


15: 


LG: 


17: 


18: 


19: 


20: 


21: 


22: 


void BienChe::Nhap() 

{ 

Nguoi::Nhap(); 

cout<<"He so luong:"; 
cin>>HeSoLuong; 

cout<<"He so phu cap chu vu:"; 
cin>>HeSoPhuCap; 


} 


void BienChe::TinhLuong() 


i 


Luong=MUC_CO_BAN*(1.0+HeSoLuong+HeSoPhuCap); 


} 


hy 

File CONTRACT.H 

1: /CONTRACT.H 

2: Dinh nghia 16p HopDong 
3: #ifndef CONTRACT_H 


4: #define CONTRACT_H 


6: #include "person.h" 


8: class HopDong : public Nguoi 
oF 4 

10: protected: 

11: float TienCong; 

12: float NgayCong; 

13: float HeSoVuotGio; 

14: public: 

15: HopDong(); 

16: virtual void TinhLuong(); 

17: virtual void Nhap(); 


18: f5 


19: 
20: #endif 


e 
File CONTRACT.CPP: 


1: //CONTRACT.CPP 
2: Dinh nghia ham thanh vién cho 16p HopDong 
3: #include "contract.h" 


4: 


ul 


: HopDong::HopDong() 


Gi 4, 


NI 


: TienCong=NgayCong=HeSo VuotGio=0; 


8: } 


10: void HopDong::Nhap() 
11: { 

12: Nguoi::NhapQ); 

13: cout<<"Tien cong:"; 
14: cin>>TienCong; 

15: cout<<"Ngay cong:"; 


16: cin>>NgayCong; 


17: cout<<"He so vuot gio:"; 
18: cin>>HeSoVuotGio; 


152} 


21: void HopDong::TinhLuong() 
22.) 
23: Luong=TienCong*NgayCong*(1+HeSoVuotGio); 


24:°} 


File CT7_1.CPP: 

de {/CT7_1.CPP 

2: //Chuong trinh 7.1 

3: #include <iostream.h> 
4: #include <ctype.h> 

5: #include "person.h" 

6: #include "staff.h" 

7: #include "contract.h" 
8: 

9: int main() 


10; 4 


11: 


Le: 


13: 


14: 


1S: 


16: 


17: 


18: 


19: 


20: 


21: 


22: 


23: 


24: 


25: 


26: 


27: 


23: 


29: 


30: 


Nguoi *Ng[100]; 

int N=0; 

char Chon,Loai; 

do 

{ 

cout<<"Bien che hay Hop dong (B/H)? "; 
cin>>Loai; 
Loai=toupper(Loai); 

if (Loai=='B') 

Ng[N]=new BienChe; 

else 

Ng[N]=new HopDong; 
Ng[N++]->Nhap(Q); 
cout<<"Tiep tuc (C/K)? "; 
cin>>Chon; 
Chon=toupper(Chon); 

if (N==100)||(Chon=="K’)) 
break; 

} 


while (1); 


31: for(int I=0;I<N;++]) 
a2: 4 

33: Ng[I]->TinhLuong(); 
34: Ng[I]->Xuat(); 

oo J 


36: return 0; 


a7: } 


Hinh 7.4: Két qua cUa vi du 7.1 


Vi du 7.2: Gia str cudi nam hOc can trao giai thuGng cho cdc sinh vién 
xuat sac va cac giang vién cé nhiéu céng trinh khoa hoc duGc cong bO 
trén tap chi. Cac 16p trong cay pha hé nhu hinh 7.5: 16p Nguoi dé quan ly 
ho so ca nhan, 16p SinhVien quan ly vé sinh vién va 16p GiangVien quan 
ly giang vién. 


® 


L6p Nguoi: 


DU liéu ho va tén. 


Phuong thtrc kiém tra kha nang dudc khen thuGng. Day 1a phuong thc 
thudn do. 


Phuong thUc xuat. Day 1a phuong thUc thuan ao. 


@ 


L6p SinhVien: 


Dt liéu diém trung binh. 


Phuong thtrc kiém tra kha nang dudc khen thuGng. 


Phuong thic xuat. 


® 


L6p GiangVien: 


Dt liéu diém trung binh. 


Phuong thtrc kiém tra kha nang dudc khen thuGng. 


Phuong thic xuat. 


Diem TB: float 
DuocKhenThuong(): int 
uatl): void 


Hinh 7.5 

hy 

File PERSON.H 

1: //PERSON.H 

2: Dinh nghia 16p Nguoi 
3: #ifndef PERSON_H 
4: #define PERSON_H 
2: 

6: #include <iostream.h> 
7: 

8: #define MAX_TEN 50 
o: 


10: class Nguoi 


1124 

12: protected: 

13: char HoTen[MAX_ TEN]; 

14: public: 

15: Nguoi(char *HT); 

16: virtual int DuocKhenThuong() const=0; 
17: virtual void Xuat() const=0; 


18: }; 


20: #endif 


File PERSON.CPP: 

1: //PERSON.CPP 

2: Dinh nghia ham thanh vién cho 16p Nguoi 
3: #include <string.h> 

4: #include "person.h" 

5: 

6: Nguoi::Nguoi(char *HT) 


7: { 


jee) 


: strcpy(HoTen,HT); 


o: 
Ih] 


} 


File STUDENT.H: 


1: /STUDENT.H 


2: Dinh nghia 6p SinhVien 


3: #ifndef STUDENT_H 


4: #define STUDENT_H 


6: #include "person.h" 


8: class SinhVien : public Nguoi 


ra 
10: 


protected: 


: float DiemTB; 

: public: 

: SinhVien(char *HT,float DTB); 

: virtual int DuocKhenThuong() const; 
: virtual void Xuat() const; 


oa 


18: #endif 


e 
File STUDENT.CPP: 


1; /STUDENT,CPP 
2: Dinh nghia ham thanh vién cho 16p SinhVien 


3: #include "student.h" 


5: SinhVien::SinhVien(char *HT, float DTB):Nguoi(HT) 
6: { 
7: DiemTB=DTB; 


8: } 


10: int SinhVien::DuocKhenThuong() const 
Ti: 4 
12: return DiemTB>9.0; 


132} 


15: void SinhVien:: Xuat() const 
16: { 


17: cout<<"Ho va ten cua sinh vien:"<<HoTen; 


18: } 


e 


File TEACHER.H: 


1: //TEACHER.H 


2: Dinh nghia l6p GiangVien 


3: #ifndef TEACHER_H 


4: #define TEACHER_H 


6: #include "person.h" 


jee) 


: class GiangVien : public Nguoi 
4 
10: 


protected: 


: int SoBaiBao; 

: public: 

: Giang Vien(char *HT,int SBB); 

: virtual int DuocKhenThuong() const; 
: virtual void Xuat() const; 


oa 


18: #endif 


e 
File TEACHER.CPP: 


1: //TEACHER.CPP 
2: Dinh nghia ham thanh vién cho 16p GiangVien 


3: #include "teacher.h" 


5: GiangVien::GiangVien(char *HT,int SBB):Nguoi(HT) 
6: { 
7: SoBaiBao=SBB; 


8: } 


10: int Giang Vien:: DuocKhenThuong() const 
Ti: 4 
12: return SoBaiBao>5; 


132} 


15: void GiangVien:: Xuat() const 
16: { 


17: cout<<"Ho va ten cua giang vien:"<<HoTen; 


18: } 


e 


File CT7_2.CPP: 


1 


fb 


Sm 


MCT. 2.CPP 


//Chuong trinh 7.2 


#include <ctype.h> 


: #include "person.h" 
: #include "student.h" 


: #include "teacher.h" 


: int main() 


a 


: Nguoi *Ng[100]; 


: int N=0; 


: char Chon,Loai; 


: char HoTen|[MAX TEN]; 


: do 


| 


: cout<<"Ho va ten:"; 


: cin.getline(HoTen,MAX_TEN); 


18: 


19: 


20: 


21: 


22: 


23: 


24: 


25: 


26: 


ZT: 


28: 


29: 


30: 


ol: 


a2: 


Do: 


34: 


3D: 


36: 


37: 


cout<<"Sinh vien hay Giang vien(S/G)? "; 
cin>>Loai; 

Loai=toupper(Loai); 

if (Loai=='S') 

{ 

float DTB; 

cout<<"Diem trung binh:"; 

cin>>DTB; 


Ng[N++]=new SinhVien(HoTen,DTB); 


else 


int SoBaiBao; 


cout<<"So bai bao:"; 


cin>>SoBaiBao; 


Ng[N++]=new Giang Vien(HoTen,SoBaiBao) 


cout<<"Tiep tuc (C/K)? "; 
cin>>Chon; 


Chon=toupper(Chon); 


38: 


39: 


40: 


41: 


42: 


ri 


44: 


a5: 


46: 


A}: 


48: 


49: 


50: 


51: 


cin.ignore(); 

if (N==100)||(Chon=="k’)) 
break; 

} 

while (1); 

for(int I=0;1<N;++I) 

{ 

Ng[I]->Xuat(); 

if (Ng[I]->DuocKhenThuong()) 
cout<<". Nguoi nay duoc khen thuong"; 
cout<<endl; 

} 

return 0; 


} 


Hinh 7.6: Két qua cUa vi du 7.2 


a 


Vi du_7.3: Gia sUr can phai tao cac hinh: hinh tron va hinh cht nhat dudc 
to theo hai mau red va blue. Xay dung m6t cay pha hé dé quan ly cac 
hinh nay. 


TruGc hét chting ta can c6 16p co s6 Shape dé lu tri thong tin chung 
cho cac hinh, sau d6 1a hai 16p dan xuat Rectangle vé hinh hinh ch nhat 
va Circle vé hinh tron nhu hinh 7.7 


XC: int 

¥C: int 
EBoundaryColor: int 
FillColor: int 


Width: int 
Hieght: int 


Draw): void 


Toa do tam. 


Mau duOng bién. 


Mau to. 


Phuong thiic thiét lap t6 mau. 


Phuong thuc vé hinh. Day 1a phuong thUc thuan do. 


@ 


L6p Rectangle: 


Chiéu dai va chiéu rOng. 


PhuOng thuc vé hinh. 


® 


L6p Circle: 


Ban kinh. 


PhuOng thuc vé hinh. 


Cac dang nhap/xuat 
Phan nay trinh bay vé cdc dang nhap/xuat trong lap trinh huGng d6i 
tuOng 


DAN NHAP 


Cac thu vién chudn C++ cung cap m6t tap hgp cac kha nang nhap/xuat 
rOng 16n. Trong chuOng nay chung ta tim hiéu m6t pham vi cUa cac kha 
nang dU dé phan 16n cdc thao tac nhap xuat. 


Phan I6n cac dac tinh nhdp xuat m6 ta 6 day theo huGng d6i tuong. 
Kiéu nay cUa nhap/xuat thi hanh viéc st’ dung cac dac tinh khac cla C++ 
nhu cdc tham chiéu, da nang héa ham va da nang hda todn tU. 


Nhu chung ta sé thay, C++ st dung nhap/xuat kiéu an toan (type safe). 
MOi thao tac nhap/xuat duc thurc hién mt cach tu dOng theo 16i nhay 
cam vé kiéu dtr liéu. M6i thao tac nhap xuat c6é du@c dinh nghia thich 
hop dé xt ly m6t kiéu dC liéu cu thé thi ham d6 dugc goi dé xt ly kiéu 
dt liéu d6. Néu kh6ng co d6i sanh gitta kiéu cUa d& liéu hién tai va mot 
ham cho viéc xU'ly kiéu dtr liéu dd, m6t chi dan 160i bién dich dugc thiét 
lap. Vi thé dt liéu khéng thich hop khong thé "lach" qua hé théng. 


Cac ngudi ding c6 thé chi dinh nhdp/xuat cla cdc kiéu dt liéu do ngudi 
ding dinh nghia cling nhu cac kiéu dtr li€u chudn. Tinh m6 rOng nay 1a 
mt trong cdc dac tinh quan trong cUa C++. 


CAC DONG(STREAMS) 


Nhap/xuat C++ xay ra trong céc dong cUa cac byte. M6t dong don gian 1a 
mOt day tuan tU cac byte. Trong cac thao tac nhap, cdc byte chay tU thiét 
bi (chang han: mt ban phim, mt 6 dia, mOt két néi mang) tdi bé nhé 
chinh. Trong cdc thao tac xuat, cdc byte chay tU’ b6 nhé chinh tdi m6t 
thiét bi (chang han: m6t man hinh, m6t may in, m6t 6 dia, mOt két ndi 
mang). 


Uitng dung lién két vGi cdc byte. Cac byte cé thé biéu dién cac ky tu 
ASCII, bén trong dinh dang dff liéu thé, cdc anh d6 hoa, tiéng ndi sd, 
hinh anh s6 hoac bat cUf loai thong tin mt Ung dung cé thé doi hdi. 


Cong viéc cla cdc cO ché hé th6ng nhap/xuat 1a di chuyén cac byte tr 
cac thiét bi t6i b6 nhé va ngu@gc lai theo 16i chac va dang tin cay. Nhu 
thé cdc di chuyén thuOng bao g6m sU di chuyén co hoc nhu’sy quay cua 
m6t dia hodc mt bang tU, hodc nhan phim tai mt ban phim. Thdi gian 
cac di chuyén nay thong thuOng khOng 16 so vGi thOi gian b6 xU ly thao 
tac du liéu nOi tai. Vi thé, cdc thao tac nhap/xuat doi hdi c6 ké hoach 
can than va diéu chinh dé bao dam su thi hanh t6i da. 


C++ cung cap ca hai kha nang nhap/xuat "mUc thap" (low-level) va 
"mUtc cao" (high-level). Cac kha nang nhap/xuat mUc thap (nghia 1a 
nhap/xuat khong dinh dang) chi dinh cy thé s6 byte nao dé phai dugc di 
chuyén hoan toan tu thiét bi t6i b6 nhd hoac tl’ b6 nhG tdi thiét bi. Trong 
cac di chuyén nhu thé, byte riéng ré 14 mUc can quan tam. Vi thé cdc kha 
nang mUc thap cung cap t6c dé cao, cdc di chuyén dung lugng cao, 
nhung cac kha nang nay khéng phai 1a tién Igi lam cho lap trinh vién. 


Cac lap trinh vién Wu thich quan diém nhap/xuat mUc cao, nghia la 
nhap/xuat co dinh dang, trong d6 cdc byte dudc nhém thanh cac don vi cd 
y nghia nhu cdc sO nguyén, cdc sO chdm d6ng, cac ky ty, cdc chudi va caéc 
kiéu do ngudi ding dinh nghia. 


Cac file header cUa thu vién iostream 


Thu vién iostream cUla C++ cung cap hang tram kha nang cUa nhap/xuat. 
MOt vai tap tin header chUfa cdc phan cUa giao dién thu vién. 


Phan 16n chuong trinh C++ thuOng include tap tin header <iostream.h> 
ma chUa cdc théng tin co ban doi hdi tat ca cac thao tac dong nhap/xuat. 


Tap tin header <iostream.h> chUa cdc d6i tuOng cin, cout, cerr va clog ma 
tuOng Ung vi dong nhap chudn, dong xuat chuan, dong 16i chuan khong 
ving dém va dong 16i chuan ving dém. Ca hai kha nang nhap/xuat dinh 
dang va khong dinh dang du@c cung cap. 


Header <iomanip.h> chtfa thong tin h(tu ich cho viéc thc hién nhap/xuat 
dinh dang vGi tén goi la cdc bO x ly dong biéu hién bang tham s6 
(parameterized stream manipulators). 


Header <fstream.h> chUfa cdc thong tin quan trong cho cac thao tac xU ly 
file do ngudi ding kiém soAt. 


Header <strstream.h> chUfa cac thong tin quan trong cho viéc thuc hién 
cac dinh dang trong bO nhé. Diéu nay tuong tu xU ly file, nhung cdc thao 
tac nhap/xuat tdi va tu mang cdc ky tu hon la file. 


Header <stdiostream.h> chUfa cac th6ng tin quan trong cho céc chuong 
trinh trOn cdc kiéu nhap/xuat cla C va C++. Cac chuOng trinh mdi phai 
tranh kiéu nhdp/xuat C, nhung can thi hiéu chinh cdc chuOng trinh C, 
hoac tién trién chuOng trinh C thanh C++. 


Cac 16p va cac d6i tugng ca dong nhap/xuat 


Thu vién iostream chtfa nhiéu 16p dé xr ly mOt sy da dang rOng cUa cdc 
thao tac nhap/xuat. L6p istream hO tro cdc thao tac dong nhap. L6p 
ostream hO tr@ cdc thao tac dong xuat. L6p iostream h6 tr¢ ca hai thao tac 
dong nhap va dong xuat. L6p istream va l6p ostream déu ké thua don tu 
16p cd's6 ios. LGp iostream dudc ké thUa thong qua da ké thUa tU hai 16p 
istream va ostream. 


istream ostream 


‘\ 


iostream 


Hinh 8.1: MOt phan cUa phan cap 16p dong nhap/xuat 


Da nang héa toan tU cung cap mot ky hiéu thich hop cho viéc thuc hién 
nhap/xuat. Toan tf dich chuyén trai (<<) dudc da nang héa dé dinh r6 
dong xuat va duc tham chiéu nhu 1a ton tl chén dong. Toan tt dich 
chuyé€n phai (>>) duc da nang héa dé dinh r6 dong nhap va dudc tham 
chiéu nhu 1a todn tU trich dong. Cac todn tl nay duc suf dung vGi cac d6i 
tuOng dong chuan cin, cout, cerr va clog, va binh thuOng vGi cac di 
tuOng dong do ngu®di ding dinh nghia. 


r 
cin 14 mOt d6i tugng cUa I6p istream va dugc ndi la "bi rang budc tdi" 
(hoac két ni tdi) thiét bi nhap chudn, thong thuOng 1a ban phim. Ton tt 
trich dong dudc str dung 6 1€nh sau tao ra m6t gid tri cho bién nguyén X 
dugc nhap tU cin tdi b6 nhé: 

int X; 

cin >> X; 

r 

cout la mOt d6i tung cUa I6p ostream va duGc néi 1a "bi rang budc tdi" 
thiét bi xudt chudn, thong thuOng 1a man hinh. Todn tUr chén dong dudc 


str dung 6 1@nh sau tao ra m6t gid tri cho bién nguyén X dudc xuat tlr bd 
nhé tdi thiét bi chuan: 


cout << X; 


cerr la mOt dOi tung cUa 6p ostream va duc noi la "bi rang buGc tdi" 
thiét bi 16i chudn. Viéc xudt d6i tuOng cerr 14 khong ving dém. Diéu nay 
c6 nghia 1a mOi lan chén tGi cerr tao ra két xuat cua no xuat hién ngay 
tfc thi; Diéu nay thich hop cho viéc théng bao nhanh chéng ngudi ding 
khi cé su'cO. 


clog la mOt d6i tugng cUa I6p ostream va dugc néi 1a "bi rang budc tdi" 
thiét bi 16i chudn. Viéc xudt d6i tuong cerr 1a cé viing dém. Diéu nay cé 
nghia 1a mOi lan chen tdi cerr tao ra két xudt cUa no dugc gilf trong ving 
dém cho dén khi ving d@m day hodc ving dém duc flush. 


Viéc xU ly file cUa C++ str dung cac 16p ifstream dé thuc hién cac thao 
tac nhap file, ofstream cho cdc thao tac xuat file, va fstream cho cac thao 


tac nhap/xuat file. L6p ifstream ké thta tl istream, ofstream 16p ké thUta 
tU’ ostream, va l6p fstream ké thUa tU iostream. 


ios 


< 4 i. 


ifstream iostream ofstream 


fstream 


Hinh 8.2: MOt phan cUa phan cap 16p dong nhap/xuat vGi viéc xU ly file. 


4 


DONG XUAT 


ostream cua C++ cung cap kha nang dé thuc hién xuat dinh dang va 
khéng dinh dang. Cac kha nang xuat bao g6m: xuat cdc kiéu dt liéu 
chuan vGi todn tl’ chén dong; xuat cdc ky tu vGi ham thanh vién put(); 
xuat khong dinh dang vGi ham thanh vién write; xuat cdc s6 nguyén dang 
thap phan, bat phan va thap luc phan; xuat céc gid tri chdm dOng vi dO 
chinh xac khac nhau, vGi dau cham thap phan, theo ky hi€u khoa hoc va 
theo ky hiéu c6 dinh; xuat d&f liéu theo cac tr'udng dOn thém cac ky tu chi 
dinh; va xudt cdc mau tU cht hoa theo ky hiéu khoa hoc va ky hiéu thap 
luc phan. 


Toan tU chén dong 

Dong xuat cé thé dugc thuc hién vGi todn tl’ chén dong, nghia 1a todn tl? 
<< da da nang héa. Todn tu << da duc da nang héa dé xuat cdc muc dif 
li€u cUa cdc kiéu cé san, xuat chuOi, va xuat cdc gid tri con tro. 
[missing_resource: javascript:if(confirm(‘http:] 


1: //Chuong trinh 8.1:Xudat mOt chudi sl’ dung chén dong 


2: #include <iostream.h> 


aS 


: int main() 


bit 


op) 


: cout<<"Welcome to C++!\n"; 


NI 


: return 0; 


8: } 


Hinh 8.3: Két qua cUa vi du 8.1 

[missing resource: javascript:if(confirm(‘http: ] 

1: //ChuOng trinh 8.2:Xudt mOt chui sl’ dung hai chén dong 
2: #include <iostream.h> 

3: 

4: int main() 

or. 

6: cout<<"Welcome to"; 

7, comt<"Crein"; 

8: return 0; 


9: } 


Hinh 8.4: Két qua cUa vi du 8.2 


Hiéu qua cUa chuGi thoat \n (newline) cing dat dugc bdi bd xU ly dong 
(stream manipulator) endl (end line). 


[missing resource: javascript:if(confirm(‘http: ] 

1: //ChuoOng trinh 8.3:SU dung b6 xu ly dong endl 
2: #include <iostream.h> 

Do: 

4: int main() 


one 


[o)) 


: cout<<"Welcome to"; 
7 cout<<"C+el"; 

8: cout<<endl; 

9: return 0; 


103} 


Hinh 8.5: Két qua cua vi du 8.3 

BO xu ly dong endl dua ra mt ky tu newline, va hon n@a, flush ving 
dém xuat (nghia 1a tao ra ving dém xuat duc xuat ngay lap tlic ké ca 
né chua day). Ving dém xuat cling cé thé dugc flush bang: 


cout<<flush; 


[missing resource: javascript:if(confirm(‘http: ] 
1: //ChuoOng trinh 8.4: Xuat gid tri biéu thttc. 
2: #include <iostream.h> 

> 

4: int main() 

orm | 

6: cout<<"47 plus 53 is "; 

7: cout<< (47+53); 

8: cout<<end1]; 

9: return 0; 


10: } 


Hinh 8.6: Két qua cUa vi du 8.4 


N6i cac toan tf chén dong va trich dong 
Cac toan tl’ da da nang hda << va >> c6é thé dugdc theo dang ni vao nhau. 


[missing resource: javascript:if(confirm(‘http: ] 


1: //ChuoOng trinh 8.5: NOi todn tr << da da nang héa. 


2: #include <iostream.h> 


& 


: int main() 

oe | 

6: cout<<"47 plus 53 is "<< (47+53)<<endl; 
7: return 0; 


8: } 


Hinh 8.7: Két qua cua vi du 8.5 


Nhiéu chén dong 6 dong 6 trong vi du 8.5 dudc thc thi néu c6 thé viét: 
(((cout<<"47 plus 53 is ")<< (47+53))<<endl); 

nghia 1a << lién két tl trai qua phai. Loai lién két cUia cdc todn tlt chén 
dong dudc phép bdi vi todn tUr da nang hda << tra vé m6t tham chiéu ti 


dOi tung todn hang bén trai cUa né, nghia 1a cout. Vi thé biéu thUc dat 
trong ngoac bén cUc trai: 


(cout<<"47 plus 53 is ") 


xuat ra mOt chui da chi dinh va tra vé mOt tham chiéu t6i cout. Diéu 
nay cho phép biéu thUc dat trong ngoac 6 gitta dudc uGc luOng: 


(cout<< (47+53)) 


xuat gid tri nguyén 100 va tra vé m6t tham chiéu t6i cout. Sau dé biéu 
thUc dat trong ngoac bén cu phai dudc uGc luong: 


cout<<endl; 


xuat mOt newline, flush cout va tra vé mOt tham chiéu tdi cout. Tra vé 
cudi cling nay khong dugc st? dung. 

Xuat cdc bién kiéu char *: 

Trong nhap/xuat kiéu C, that can thiét cho lap trinh vién dé cung cap 
thong tin kiéu. C++ xéc dinh cdc kiéu dt li€u m6t cach ty dOng — mét cai 
tién hay hon C. Déi khi diéu nay 1a mOt tr ngai. Chang han, ching ta 
biét rang mOt chudi ky tu’ la ki€u char *. MUc dich cUa chung ta in gia tri 
cUa con tré d6, nghia 1a dia chi b6 nhé cUa ky ty dau tién cUa chudi do. 
Nhung todn ttr << da duc da nang héa dé in dir li€u cla kiéu char * nhu 
1a chudi két thiic ky tu’ null. Giai phap 1a ép con tré thanh kiéu void *. 


[missing_resource: javascript:if(confirm(‘http: ] 


Hinh 8.8: Két qua cua vi du 8.6 


Xuat ky ty v6i ham thanh vién put(); N6i v6i nhau ham put() 
Ham thanh vién put() cUla 16p ostream xuat mdt ky tu’ c6é dang : 


ostream& put(char ch); 


Chang han: 

cout.put(‘A’); 

Goi put() cé thé dugc ni vao nhau nhu: 

cout.put(‘A’).put(‘\n’); 

Ham put() cting cé thé goi vGi mt biéu thc cé gia tri 14 ma ASCII nhu: 


cout.put(65); 


DONG NHAP 


Dong nhap co thé dugc thu hién v6i toan tt? trich, nghia 1a toan ttr da da 
nang héa >>. Binh thuOng toan tU nay bo qua cac ky tl khoang trang 
(nhu cac blank, tab va newline). trong dong nhap. Toan tU trich dong tra 
vé zero (false) khi két thc file (end-of-file) duc bat gap trén mOt dong; 
Ngu@c lai, todn tUr trich dong tra vé mOt tham chiéu tdi d6i tugng xuyén 
qua dé no dudgc kéo theo. MOi dong chtta m6t tap cac bit trang thai (state 
bit) st’ dung dé diéu khién trang thai cUa dong (nghia 1a dinh dang, an 
dinh cdc trang thai 16i,...). Trich dong sinh ra failbit cua dong du@c thiét 
lap néu dtr liéu cUa kiéu sai duoc nhap, va sinh ra badbit cUa dong dudc 
thiét lap néu thao tac sai. 


Toan tU trich dong: 


Dé doc hai sO nguyén sU dung dOi tugng cin va toan tU trich dong da da 
nang hoa >>. 


[missing resource: javascript:if(confirm(‘http: ] 
1: //Chuong trinh 8.7 


2: #include <iostream.h> 


4: int main() 

oe | 

6: int X, Y; 

7: cout << "Enter two integers: "; 

8: cin >> X >> Y; 

9: cout << "Sum of "<< X <<" and” << Y << "is: 
10: << (X + Y) << endl; 

11: return 0; 


12; } 


Hinh 8.9: Két qua cUa vi du 8.7 


MOt cach ph6 bién dé nhap m6t day cac gia tri 1a str dung todn tU trich 
dong trong vong lap while. Toan tt? trich dong tra vé false (0) khi end-of- 
file du@c bat gap: 

[missing resource: javascript:if(confirm(‘http: ] 


2: #include <iostream.h> 


3: 


4: int main() 

ot. 

6: int Grade, HighestGrade = -1; 

7: cout << "Enter grade (enter end-of-file to end): "; 
8: while (cin >> Grade) 

ee | 

10: if (Grade > HighestGrade ) 

11: HighestGrade = Grade; 

12: cout << "Enter grade (enter end-of-file to end): "; 
13; t 

14: cout <<endl<< "Highest grade is:" << HighestGrade<< endl; 


15: return 0; 


162} 


Hinh 8.10: Két qua cua vi du 8.8 


Cac ham thanh viéen get() va getline() 

Ham istream::get() co cac dang sau: 

(1) int get(); 

(2) istream& get(unsigned char &ch); 

(3) istream& get(signed char &ch); 

(4) istream& get(unsigned char * puch, int len, char delim=’\n’); 
(5) istream& get(signed char * psch, int len, char delim=’\n’); 


Dang (1) trich ky tu don tu dong va tra vé n6é hoac EOF khi end-of-file 
trén dong dugc bat gap. 


Dang (2) va (3) trich mdt ky tu don tU dong va luu trU né vao ch. 

Dang (4) va (5) trich cac ky tu tl dong cho dén khi hoac delim duc tim 
thay, gidi han len dat dén, hodc end-of-file duc bat gap. Cac ky tu 
du@c lutu trong con tro chi d€n mang ky ty puch hoac psch. 
[missing_resource: javascript:if(confirm(‘http:] 

1: //ChuOng trinh 8.9 

2: #include <iostream.h> 

3: int main() 

4: { 


5: int Ch3 


6: cout << "Before input, cin.eof() is " << cin.eof() << endl 

7D: << "Enter a sentence followed by end-of-file:" << endl; 
8: while ( ( Ch = cin.get() ) != EOF) 

9: cout.put(Ch); 

10: cout << endl << "EOF in this system is: " << Ch << endl; 
11: cout << "After input, cin.eof() is " << cin.eof() << endl; 


12: return 0; 


T2:} 


Hinh 8.11: Két qua cUa vi du 8.9 

Trong vi du 8.9 trén, ching ta cé sU’ dung ham ios::eof() c6 dang sau: 
int eof();Ham tra vé gid tri khac zero néu end-of-file bat gap. 
[missing resource: javascript:if(confirm(‘http: ] 

1: //ChuOng trinh 8.10 


2: #include <iostream.h> 


4: const int SIZE = 80; 


6: int main() 


724 


ee) 


: char Buffer1[SIZE], Buffer2[SIZE]; 

9: cout << "Enter a sentence:" << endl; 

10: cin >> Buffer1; 

11: cout << endl << "The string read with cin was:" << endl 
12; << Bufferl << endl << endl; 

13: cin.get(Buffer2, SIZE); 

14: cout << "The string read with cin.get was:" << endl 

U5: << Buffer2 << endl; 

16: return 0; 


l7- } 


Hinh 8.12: Két qua cUa vi du 8.10 


Ham istream::getline() c6 cac dang sau: 

(1) istream& getline(unsigned char * puch, int len, char delim=’\n’); 
(2) istream& getline(signed char * psch, int len, char delim=’\n’); 
[missing resource: javascript:if(confirm(‘http: ] 

1: //Chuong trinh 8.11 

2: #include <iostream.h> 

os 


4: const SIZE = 80; 


6: int main() 

Tod 

8: char Buffer[ SIZE]; 

9: cout << "Enter a sentence:" << endl; 
10: cin.getline(Buffer, SIZE); 


11: cout << endl << "The sentence entered is:" << endl 


12; << Buffer << endl; 


13: return 0; 


142+} 


Hinh 8.13: Két qua cua vi du 8.11 


Cac ham thanh vién khac cla istream 
Ham ignore(): 
istream& ignore(int nCount = 1, int delim = EOF); 


Trich va loai bo lén dén nCount ky tu. Viéc trich dling néu delim dudc 
bat gap hoac néu end-of-file bat gap. 


Ham putback(): 

istream& putback(char ch); 

Dat mdt ky tu’ ngudc lai dong nhap. 
Ham peek(): 

int peek(); 


Ham tra vé ky tu’ ké ti€p ma khong trich né tU dong. 


Nh@p/xuat kiéu an toan 

C++ cung cap nhap/xuat kiéu an toan (type-safe). Cac toan ttt << va >> 
duoc da nang héa dé nhan caéc muc df liéu cUa kiéu cu thé. Néu di liéu 
bat ngO dugc xU ly, cdc cO hiéu 16i khac nhau duc thiét lap ma ngudi 
ding c6 thé kiém tra dé xac dinh néu m6t thao tac nhap/xuat thanh cong 
hoac that bai. Phan sau chung ta sé khao sat ky hon. 


NHAP/XUAT KHONG DINH DANG VOI 
READ(),GCOUNT() VA WRITE() 


Nhap/xuat khéng dinh dang duc thuc hién v6i cdc ham thanh vién 
istream::read() va ostream::write(). 


Ham istream::read(): 
istream& read(unsigned char* puch, int nCount); 
istream& read(signed char* psch, int nCount); 


Trich cdc byte tu dong cho dén khi gidi han nCount dat dén hoac cho dén 
khi end- of-file dat d@n. Ham nay cé ich cho dong nhap nhi phan. 


Ham ostream::write(): 

ostream& write(const unsigned char* puch, int nCount); 

ostream& write(const signed char* psch, int nCount); 

Chén nCount byte vao tu ving d@m (dudc tré bdi puch va psch) vao dong. 
Néu file dugc mG 6 ché d6 text, cdc ky tu’CR c6 thé duc chén vao. 
Ham nay cé ich cho dong xuat nhi phan. Chang han: 

char Buff[J="HAPPY BIRTHDAY"; 


cout.write(Buff,10); 


Ham istream::gcount(): 


int gcount(); 


Ham tra vé s6 ky tu da trich bdi ham nhap khong dinh dang cudi cing. 


DONG NHAP/ XUAT FILE 


Dé thuc thi xu ly file trong C++, cdc chUOng trinh phai include tap tin 
<iostream.h> va <fstream.h>. Header <fstream.h> g6m dinh nghia cho cac 
16p dong ifstream cho nhap (dOc) tl m6t file, ofstream cho xuat (ghi) tdi 
m0t file) va fstream cho nhap/xuat (doc/ghi) téi m6t file. Cac file duoc 
m6 bang cach tao cdc dOi tudng cUa cac 16p dong nay. Cay pha hé cua 
cdc 16p nay G hinh 8.2. 


Constructor cUa 16p ofstream: 
(1) ofstream(); 


(2) ofstream(const char* szName,int nMode=ios::out,int 
nProt=filebuf::openprot); 


(3) ofstream(int fd); 

(4) ofstream(filedesc fd, char* pch, int nLength); 

Trong d6:szName: Tén file duoc md. 

nMode: MOt sO nguyén chtfa cdc bit mode dinh nghia 1a kiéu li€y ké cua 


ios. Cé thé két hop bang toan tUr |. Tham s6 nay co thé m6t trong cac gid 
tri sau: 


Mode Y nghia 


10S::app Ham di chuyén con tro file tdi end-of-file. Khi 
cdc byte mGi dudc ghi lén file, ching lu6n luén 
nOi thém vao cudi, ngay ca vi tri duc di chuyén 
vGi ham ostream::seekp(). 


Ham di chuy€én con tro file tdi end-of-file. Khi 
byte m6i dau tién dugc ghi lén file, ching luén 
lu6n n6i thém vao cudi, nhung khi cdc byte ké 
ti€p dudc ghi, ching ghi vao vi tri hién hanh. 


ios::ate 


— MG file dé doc.VGi dong ifstream, viéc mG file 
ios::in a tet ee ee, Ee 
duong nhién du@c thUc hién oO che dO nay. 

ae. MG file dé doc.VGi dong ofstream, viéc mé file 
ios::out os ele ee ee 
duong nhién duc thUc hién 0 che dO nay. 

X6a file hi€n cé trén dia va tao file mGi cing tén. 
Ciing c6é hiéu day 1a chat cut file cii, lam cho kich 
thuGc cla no bang 0, chuan bi ghi ndi dung mdi. 
Mode nay du@c ap dung néu ios::out dugc chi 
dinh va ios::app, ios::ate, va ios::in khéng duc 
chi dinh. 


ios::trunc 


ios::nocreate Néu file kh6ng t6n tai thi thao tac mé that bai. 
ios::noreplace Néu file ton tai thi thao tac m6 that bai. 


MG file 6 ché dO nhi phan (mac dinh 1a 6 ché d6 


ios::binary wan ban) 


nProt: Dac ta ché dO bao Vé file. 
fd: Ma nhan dién file. 


pch: Con tro tro t6i ving danh riéng chiéu dai nLength. Gia tri NULL 
(hoac nLength=0) dan dén dong khéng ving dém. 


nLength: Chiéu dai tinh theo byte cUa viing danh riéng (0O=kh6ng ving 
dém). 


Dang (1) xay dung m6t d6i tuong ofstream ma khong md file. 
Dang (2) xay dung m6t d6i tuong ofstream va mG file da chi dinh. 


Dang (3) xay dung m6t d6i tuong ofstream va gan (attach) vGi m6t file 
mé. 


Dang (4) xay dung m6t d6i tuong ofstream ma lién két vGi d6i tudng 
filebuf. DOi tugng filebuf du@c gan tdi file mO va ving danh riéng. 


Constructor cUa 6p ifstream: 
(1) ifstreamQ); 


(2) ifstream(const char* szName,int nMode=ios::in,int 
nProt=filebuf::openprot); 


(3) ifstream(int fd); 

(4) ifstream(filedesc fd, char* pch, int nLength); 

Dang (1) xay dung m6t d6i tuong ifstream ma khong m6 file. 
Dang (2) xay dung m6t d6i tuOng ifstream va mG file da chi dinh. 


Dang (3) xay dung m6t d6i tuOng ifstream va gan (attach) vGi mOt file 
mo. 


Dang (4) xay dung m6t d6i tuong ofstream ma lién két vGi d6i tuong 
filebuf. DOi tugng filebuf du@c gan tdi file mO va ving danh riéng. 


Constructor cUa 16p fstream: 


(1) fstream(); 


(2) fstream(const char* szName,int nMode,int nProt=filebuf::openprot); 
(3) fstream(int fd); 

(4) fstream(filedesc fd, char* pch, int nLength); 

Dang (1) xay dung m6t di tuong fstream ma khong md file. 

Dang (2) xdy dung m6t di tuong fstream va mG file da chi dinh. 


Dang (3) xay dung m6t d6i tuong fstream va gan (attach) vGi m6t file 
mo. 


Dang (4) xay dung m6t d6i tuong ofstream ma lién két vGi d6i tudng 
filebuf. DOi tugng filebuf du@c gan tdi file mO va ving danh riéng. 


Néu chiing ta str dung constructor 6 dang (1) thi ching ta dting ham 
open() dé mG file: 


Ham ofstream::open(): 


void open(const char* szName,int nMode=ios::out,int 
nProt=filebuf::openprot); 


Ham ifstream::open(): 


void open(const char* szName,int nMode=ios::in, int 
nProt=filebuf::openprot); 


Ham fstream::open(): 
void open(const char* szName,int nMode, int nProt=filebuf::openprot); 


Dé dong file ching ta ding ham close(), ham nay G cdc 16p ifstream, 
ofstream, va fstream déu c6 dang: 


void close(); 


Cac ham lién quan dén con tré file: 


e LOp istream: 
Ham seekg(): (seek get) 
(1) istream& seekg(streampos pos); 
(2) istream& seekg(streamoff off,ios::seek_dir dir); 
Trong do: 
+ pos: Vi tri mGi. streampos 1a tuOng dUOng typedef vi long. 
+ off: Gia tri offset mdi. 1a tuong duOng typedef v6i long. 


+ dir: hung seek. C6 m6t trong cac tri sau: 


ios::begin Seek tt bat dau cUa dong. 
ios::cur Seek tu ovi tri hién hanh cUa dong 
ios::end Seek tl cudi cua dong 


Ham tellg(): (tell get) 

streampos tellg(); 

Ham tra vé vi tri hién hanh cUa con tro file. 
e LOp ostream: 

Ham seekp(): (seek put) 


(1) ostream& seekp(streampos pos); 


(2) ostream& seekp(streamoff off,ios::seek_dir dir); 
Ham tellp(Q): (tell put) 
streampos tellp(); 


Ham tra vé vi tri hién hanh cUa con tro file. 


Nh@p/xuat file van ban 

Néu dong dugc gan vGi file van ban, viéc nhap/xuat file dugc thuc hién 
m6t cach don gian bGi céc todn tl >> va <<, gi6ng nhu khi ching ta lam 
viéc vGi cin va cout. File van ban cha dt li€u 6 dang ma ASCII, két 
thtic bdi ky tu EOF. 

[missing_resource: javascript:if(confirm(‘http:] 

1: //ChuOng trinh 8.28 

2: #include <iostream.h> 


3: #include <fstream.h> 


4: #include <stdlib.h> 


6: int main() 
Tot 


8: ofstream OutClientFile("clients.dat", ios::out); 


ido) 


: if (!}OutClientFile) 


102.4 


11: 


12 


13: 


14: 


15: 


16: 


17: 


18: 


19: 


20: 


21: 


22: 


23: 


24: 


25: 


26: 


27° 


cerr << "File could not be opened" << endl; 

exit(1); 

} 

cout << "Enter the Account, Name, and Balance." << endl 
<< "Enter EOF to end input." << endl << "? "; 

int Account; 

char Name[10]; 

float Balance; 

while (cin >> Account >> Name >> Balance) 

{ 

OutClientFile << Account <<" "<< Name 
<<" " << Balance << endl; 

cout<<."7 "; 

} 

OutClientFile.close(); 

return 0; 


} 


Hinh 8.30: Két qua cUa vi du 8.28 


[missing resource: javascript:if(confirm(‘http: ] 
1: //ChuOng trinh 8.29 

2: #include <iostream.h> 

3: #include <fstream.h> 

4: #include <iomanip.h> 

5: #include <stdlib.h> 

6: 

7: void OutputLine(int, char*, float); 

8: 

9: int main() 

104 

11: ifstream InClientFile("clients.dat", ios::in); 
12: if (!InClientFile) 


1334 


14: cerr << "File could not be opened" << endl; 

15: exit(1); 

16: } 

17: int Account; 

18: char Name[10]; 

19: float Balance; 

20: cout << setiosflags(ios::left) << setw(10) << "Account" 
21: << setw(13) << "Name" << "Balance" << endl; 

22: while (InClientFile >> Account >> Name >> Balance) 
23: OutputLine(Account, Name, Balance); 

24: InClientFile.close(); 

25: return 0; 

26: } 

27: 

28: void OutputLine(int Acct, char *Name, float Bal) 

2974 

30: cout << setiosflags(ios::left) << setw(10) << Acct 

31: << setw(13) << Name << setw(7) << etprecision(2) 
32:<< setiosflags(ios::showpoint | ios::right) << Bal << endl; 


oo: 4 


Hinh 8.31: Két qua cua vi du 8.29 


Do 16p ifstream dan xuat ttr 16p istream nén ching ta co thé ding cdc ham 
istream::get(), istream::getline(). 


[missing resource: javascript:if(confirm(‘http: ] 
1: //ChuOng trinh 8.30 

2: #include <iostream.h> 

3: #include <fstream.h> 

4: #include <iomanip.h> 


5: #include <stdlib.h> 


7: #define MAXLINE 256 


9: int main() 


F034 


11: ifstream InClientFile("clients.dat", ios::in); 


12: if (!InClientFile) 

it 

14: cerr << "File could not be opened" << endl; 
15: exit(1); 

1G; f 

17: char Line[MAXLINE]; 

18: while (!InClientFile.eof()) 

19:{ 

20: InClientFile.getline(Line, MA XLINE-1); 
21: cout<<Line<<endl; 

22: } 

23: InClientFile.close(); 

24: return 0; 


255-4 


[missing resource: javascript:if(confirm(‘http: ] 


Hinh 8.32: Két qua cUa vi du 8.30 


Nh&p/xuat file nhj phan 

DOi vGi file nhi phan (cn goi 1a file truy cap ngau nhién), chting tamd 6 
ché d6 ios::binary. DOi vGi file nhi phan, ching ta cé thé ding ham 
istream::get() va ostream::put() dé doc va ghi tUing byte mét. Dé doc va 
ghi nhiéu byte cing ltic chting ta cé thé ding istream::read() va 

ostream: :write(). 


[missing resource: javascript:if(confirm(‘http:][missing resource: 
javascript:if(confirm(‘http: ] 


1: //Chuong trinh 8.31 
2: #include <iostream.h> 
3: #include <fstream.h> 


4: #include <stdlib.h> 


6: typedef struct 
Ton 

8: int Account; 

9: char Name[10]; 
10: float Balance; 
11: }Client; 


12; 


13: 


14: 


15: 


16: 


17: 


18: 


19: 


AX): 


21: 


22° 


23° 


2a 


25: 


26: 


27: 


28: 


29: 


30: 


31: 


int main() 

{ 

ofstream OutClientFile("credit.dat", ios::out|ios::binary); 

if (}OutClientFile) 

{ 

cerr << "File could not be opened" << endl]; 

exit(1); 

} 

cout << "Enter the Account, Name, and Balance." << endl 
<< "Enter EOF to end input." << endl <<"? '"; 

Client C; 

while (cin >> C.Account >> C.Name >> C.Balance) 

{ 

OutClientFile.write((char *)&C,sizeof(Client)); 

cout <P" 

} 

OutClientFile.close(); 

return 0; 


} 


[missing resource: javascript:if(confirm(‘http: ] 


Hinh 8.33: Két qua cla vi du 8.31 


[missing resource: javascript:if(confirm(‘http:][missing resource: 
javascript:if(confirm(‘http: ] 


1: //Chuong trinh 8.32 
2: #include <iostream.h> 
3: #include <fstream.h> 
4: #include <iomanip.h> 


5: #include <stdlib.h> 


7: typedef struct 

8: { 

9: int Account; 

10: char Name[10]; 
11: float Balance; 
12: }Client; 


13: 


14: 


15: 


16: 


17: 


18: 


19: 


20; 


21: 


DD: 


23: 


24: 


25: 


26: 


OH ie 


28: 


29: 


30: 


31: 


D2: 


ie iohe 


void OutputLine(Client); 


int main() 

{ 

ifstream InClientFile("credit.dat", ios::in|ios::binary); 

if (‘InClientFile) 

{ 

cerr << "File could not be opened" << endl; 

exit(1); 

} 

cout << setiosflags(ios::left) << setw(10) << "Account" 
<< setw(13) << "Name" << "Balance" << endl; 

Client C; 

while (InClientFile.read((char *)&C,sizeof(Client))) 

OutputLine(C); 

InClientFile.close(); 

return 0; 


} 


void OutputLine(Client C) 


oat 4 


35: cout << setiosflags(ios::left) << setw(10) << C.Account 


36: << setw(13) << C.Name << setw(7) << setprecision(2) 
oT << setiosflags(ios::showpoint | ios::right)<< C.Balance << endl; 
a0) } 


Hinh 8.34: Két qua cla vi du 8.32 


BAI TAP 
@ 


Bai 1: Cai dat todn tl >> va << cho kiéu dt lié6u mang dé nhap va xuat. 


a 


Bai 2: Cai dat thém todn tut >> va << cho I6p Time trong bai 5 cua chuOong 
4. 


a 


Bai 3: Cai dat thém todn ttt >> va << cho I6p Date trong bai 6 cua chuOng 
4. 


® 


Bai 4: Viét chuOng trinh kiém tra cac gid tri nguyén nhap vao dang hé 10, 
hé 8 va hé 16. 


® 


Bai 5: Viét chuOng trinh in bang ma ASCII cho cac ky tu'cé ma ASCII tu 
33 dén 126. Chung trinh in g6m gia tri ky tU, gid tri hé 10, gid tri hé 8 va 
gid tri hé 16. 


@ 


Bai 6: Viét chong trinh in cdc gid tri nguyén duOng ludn cd dau + 6 phia 
trudc. 


® 


Bai 7: Viét chuOng trinh tuong tu nhu 1@nh COPY cUa DOS dé sao chép 
nOi dung cua file . 


@ 
Bai 8: Viét chuOng trinh cho biét kich thu‘c file. 
@ 


Bai 9: Viét chuOng trinh dém s6 lung tU cé trong mOt file van ban tiéng 
Anh. 


Ham va l6p Template 
Phan nay trinh bay vé Ham va 16p Template 


Trong phan nay, chung ta tim hiéu vé m6t trong cdc dac tinh con lai cua 
C++, d6 1a template (khu6n mau). Cac template cho phép ching ta dé dinh 
ro, VOi mOt doan ma don gian, m6t toan b6 pham vi cUa cac ham cé lién 
quan (da nang héa)—goi 1a cdc ham template-hodac m6t toan b6 pham vi 
cUa cac 16p cé lién quan-goi 1a 16p template. 


Chiing ta co thé viét m6t ham template don gian cho viéc sap x€p mot 
mang va C++ tu’ d6ng phat sinh cdc ham template riéng biét ma sé sap 
x@p mt mang int, sap x€p mOt mang float, ... 


Chiing ta c6 thé viét m6t 1p template cho IGp stack va sau d6 C++ tu 
d6ng phat sinh cdc 16p template riéng biét nhu 6p stack cUa int, 16p stack 
cUa float,... 


Cac ham template 


Cac ham da nang héa binh thuGng dudc str dung dé thu hién cac thao 
tac tuOng tU trén cdc kiéu khdc nhau cUa dt? li€u. Néu cac thao tac dong 
nhat cho mOi kiéu, diéu nay cé thé thuc hién mach lac va thuan tién 
hon sf dung cdc ham template. Lap trinh vién viét dinh nghia ham 
template don gidn. DUa vao cac kiéu tham s6 cung cap trong 10i goi ham 
nay, trinh bién dich ty dOng phat sinh cdc ham ma d6i tuOng riéng biét dé 
xU ly mOi kiéu cUa 10i goi thich hOp. Trong C, diéu nay c6é thé dudc thuc 
hién bang cach sl’ dung cac macro tao vGi tién xU ly #define. Tuy nhién, 
cac macro biéu thi kha nang d6i vGi cdc hiéu Ung 16 nghiém trong va 
khong cho phép trinh bién dich thc hién viéc kiém tra kiéu. Cac ham 
template cung cap mt gidi phap mach lac gidng nhu cac macro, nhung 
cho phép kiém tra kiéu day dU. Chang han, ching ta mu6n viét ham lay 
tri tuyét d6i cla mt s6, ching ta cé thé viét nhiéu dang khac nhau nhu 
sau: 


int MyAbs(int X) 


{ 

return X>=0?X:-X; 

} 

long MyAbs(long X) 

{ 

return X>=0?X:-X; 

} 

double MyAbs(double X) 

{ 

return X>=0?X:-X; 

} 

Tuy nhién voi cac ham nay chung ta van chua cé giai phap t6t, mang tinh 
tOng quat nhat nhu ham cé tham s6 kiéu int nhung gid tri tra vé 14 double 
va ngugc lai. 


Tat ca cdc ham template dinh nghia bat dau vGi tlr khéa template theo sau 
m6t danh sach céc tham s6 hinh thUtc véi ham template vay quanh trong 
cdc ngoac nhon (< va >); MOi tham s6 hinh thttc phai du@c dat truGc bdi 
tu khda class nhu: 


template <class T> 

hoactemplate <class T1, class T2,...> 

Cac tham s6 hinh thtfc cUa mt dinh nghia template duoc str dung dé mé 
ta cdc kiéu cUa cdc tham s6 cho ham, dé m6 ta kiéu tra vé cUa ham, va 


dé khai bdo cdc bién bén trong ham. Phan dinh nghia ham theo sau va 
dugc dinh nghia gidng nhu bat ky ham nao. Chi y tl khda class str dung 


dé m6 ta céc kiéu tham s6 cUa ham template thuc sU nghia 1a "ki€u cd 
san va kiéu nguodi ding dinh nghia bat ky". 


Khi d6, ham tri tuyét d6i 6 trén viét theo ham template: 
template <class T> 

T MyAbs(T x) 

{ 

return (x>=0)?x:-x; 

} 


Ham template MyAbs() khai bao m6t tham s6 hinh thc T cho kiéu cla 
mOt sO. T duoc tham khdo nhu m6t tham s6 kiéu. Khi trinh bién dich 
phat hién ra m6t 10i goi ham MyAbs() trong chuOng trinh, kiéu cUa tham 
sO thf nhat cua ham MyAbs() du@c thay thé cho T thong qua dinh nghia 
template, va C++ tao mt ham template day du dé tra vé tri tuyét déi 
cUa mOt sO cUa kiéu df liéu da cho. Sau d6, ham mGi tao dudc bién dich. 
Chang han: 


cout<<MyAbs(-2)<<endl; 
cout<<MyAbs(3.5)<<endl; 


Trong lan goi th nhat, him MyAbs() cé tham s6 thuc 1a int nén trinh bién 
dich tao ra ham int MyAbs(int) theo dang cUa ham template, lan tht? hai 
sé tao ra ham float MyAbs(float). 


M6i tham s6 hinh thUtc trong m6t dinh nghia ham template phai xuat hién 
trong danh sach tham s6 cUa ham t6i thi€u m6t lan. Tén cUa tham s6 hinh 
thtfc chi cé thé str dung m6t lan trong danh sach tham s6 cUa phan dau 
template. 


[missing_resource: javascript:if(confirm(‘http:] 


1: //ChuOng trinh 9.1 


2: #include <iostream.h> 


4: template<class T> 


5: void PrintArray(T *Array, const int Count) 


:{ 


7: for (int I = 0; I < Count; I++) 


8: cout << Array[I] << ""; 


10: 


cout << endl; 


: } 


: int main() 

at 

: const int Count1 = 5, Count2 = 7, Count3 = 6; 

: int A1[Count1] = {1, 2, 3, 4, 5}; 

: float A2[Count2] = {1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7}; 
: char A3[Count3] = "HELLO"; 

: cout << "Array Al contains:" << endl; 


: PrintArray(A1, Count1); //Ham template kiéu int 


21: cout << "Array A2 contains:" << endl; 
22: PrintArray(A2, Count2); //Ham template kiéu float 
23: cout << "Array A3 contains:" << endl; 
24: PrintArray(A3, Count3); //Ham template kiéu char 


25: return 0; 


26; | 


Hinh 9.1: Két qua cUa vi du 9.1 
[missing_resource: javascript:if(confirm(‘http: ] 
1: //Chuong trinh 9.2 

2: #include <iostream.h> 

a 

4: template<class T> 

5: T Max(T a, T b) 


6: { 


7: return (a>b)?a:b; 

chet 

a 

10: int main() 

ie | 

12: float A,B; 

13: cout<<"Enter first number:"; 
14: cin>>A; 

15: cout<<"Enter second number:"; 
16: cin>>B; 

17: cout<<"Maximum:"<<Max(A,B); 


18: return 0; 


152} 


Hinh 9.2: Két qua cUa vi du 9.2 


MOt ham template c6 thé dudc da nang héa theo vai cach. Ching ta cé thé 
cung cap caéc ham template khdc ma m6 ta cing tén ham nhung cdc tham 
sO ham khac nhau. M6t ham template ciing cé thé du@c da nang hda bdi 


cung cap ham non-template vGi cing tén ham nhung cdc tham sO ham 
khac nhau. Trinh bién dich thuc hién mOt xU ly so sdnh dé xac dinh ham 
gOi khi mOt ham duQc gQi. Dau tién trinh bién dich c6 gang tim va sUr 
dung m6t d6i sanh chinh xdc ma cdc tén ham va cdc kiéu tham s6 d6i sdnh 
chinh xdc. Néu diéu nay that bai, trinh bién dich kiém tra néu m6t ham 
template da c6 ma cé thé phat sinh m6t ham template vGi m6t d6i sanh 
chinh xac cUa tén ham va cac kiéu tham sO. Néu mt ham template nhu 
thé dudc tim thay, trinh bién dich phat sinh va sU dung ham template thich 
hop. Chi y xt ly d6i sanh nay vGi cdc template doi yéu cdc d6i s4nh chinh 
xac trén tat ca kiéu tham s6-kh6ng cé cdc chuyén d6i tu déng dudc ap 
dung. 


Cac 16p template 

Bén canh ham template, ng6n ng C++ con trang bi thém 16p template, 16p 
nay cting mang day du y tudng cUa ham template. Cac 16p template duc 
goi la céc kiéu cé tham sO (parameterized types) bi vi ching doi hdi mét 
hoac nhiéu tham s6 dé mé ta lam thé nao tity chinh m6t 16p template 
chung dé tao thanh m6t I6p template cu thé. 

Ching ta cai dat mét 16p Stack, thong thuOng chiing ta phai dinh nghia 
truGc m6t kiéu dt liéu cho ting phan tUf cUa stack. Nhung diéu nay chi 
mang lai sU trong sang cho mOt chUong trinh va khong giai quyét dudc 
van dé tong quat. Do do ching ta dinh nghia 1p template Stack. 

Vidu 92; 

File TSTACK.H: 

1: //TSTACK.H 

2: //LO6p template Stack 

3: #ifndef TSTACK_H 


4: #define TSTACK_H 


= 

6: #include <iostream.h> 
7 

8: template<class T> 

9: class Stack 

10: { 

11: private: 

12: int Size; //Kich thuGc stack 
13: int Top; 

14: T *StackPtr; 

15: public: 

16: Stack(int = 10); 

17: ~Stack() 

18: { 

19: delete [] StackPtr; 
20: } 

21: int Push(const T&); 
22: int Pop(T&); 

23: int IsEmpty() const 


24: { 


25: 


26: 


27: 


28° 


29: 


30: 


31: 


a2: 


ee 


34: 


a5: 


36: 


a7: 


38: 


39: 


AO: 


Al: 


42: 


43: 


44: 


return Top == -1; 

} 

int IsFull(Q) const 

{ 

return Top == Size - 1; 
} 

} 

template<class T> 
Stack<T>::Stack(int S) 
{ 

Size = (S>0 && S < 1000) ? S: 10; 
Top = -1; 

StackPtr = new T[Size]; 
} 

template<class T> 


int Stack<T>::Push(const T &Item) 


t 
if (!IsFull()) 


45: { 

46: StackPtr[++Top] = Item; 
47: return 1; 

48: } 

49: return 0; 

50: } 

og 

52: template<class T> 

53: int Stack<T>::Pop(T &Pop Value) 
54: { 

55: if (1IsEmpty()) 

moran 

57: PopValue = StackPtr[Top--]; 
58: return 1; 

aie ae 

60: return 0; 

61: } 

62: 

63: #endif 


File GTS::3,GPP: 


t/CTO23sCPP 
2: //ChuOng trinh 9.3 


3: #include "tstack.h" 


5: int main() 

6: { 

7: Stack<float> FloatStack(5); 

8: float F = 1.1; 

9: cout << "Pushing elements onto FloatStack" << endl; 

10: while (FloatStack.Push(F)) 

bm Weare 

12>? cout << F <<" 

13: F += 1.1; 

14: } 

15:cout << endl << "Stack is full. Cannot push " << F << endl 
16: << endl << "Popping elements from FloatStack" << endl; 
17: while (FloatStack.Pop(F)) 

18: cout <<.F <<" 

19: cout << endl << "Stack is empty. Cannot pop" << endl; 


20: Stack<int> IntStack; 


21: int I = 1; 

22: cout << endl << "Pushing elements onto IntStack" << endl; 
23: while (IntStack.Push(1)) 

24: { 

25) cout <<] <<"*"; 

26: ++1; 

27> + 

28:cout << endl << "Stack is full. Cannot push " << I << endl 
29: << endl << "Popping elements from IntStack" << endl]; 
30: while (IntStack.Pop(I)) 

Si: cout <<] <<"*": 

32: cout << endl << "Stack is empty. Cannot pop" << endl; 
33: return 0; 


34: } 


Hinh 9.3: Két qua cla vi du 9.3 


Ham thanh vién dinh nghia bén ngoai 6p template bat dau vGi phan dau 
la 


template <class T> 

Sau dé mOi dinh nghia tuong tu’ m6t dinh nghia ham thuOng ngoai tri 
kiéu phan ttf lu6n lu6n duc liét ké t6ng quat nhu tham s6 kiéu T. Chang 
han: 


template<class T> 


int Stack<T>::Push(const T &Item) 


coe cece rere ese ce 


Ng6n ngt C++ con cho phép ching ta tao ra cdc 16p template linh dOng 
hon bang cach cho phép thay di gia tri cUla cdc thanh vién dt liéu bén 


trong l6p. Khi d6 16p cé dang cUa m6t ham v6Gi tham s6 hinh thi. 
BAI TAP 
@ 


Bai 1: Viét ham template tra vé gia tri trung binh cua mOt mang, céc tham 
sO hinh thUfc cua ham nay 1a tén mang va kich thu6c mang. 


& 

Bai 2: Cai dat hang dgi template. 

23 

Bai 3: Cai dat 16p template ding cho cay nhij phan tim kiém (BST). 
a 


Bai 4: Cai dat 16p template cho vector dé quan ly vector cac thanh phan 
c6 kiéu bat ky. 


e 
Bai 5: Viét ham template dé sap xép kiéu dif liéu bat ky. 
a 


Bai 6: Trong C++, phép todn new duQc ding dé cap phat b6 nhé, khi 
khéng cap phat dudc con tro cé gid tri NULL. Hay cai dat lai cdc 16p 
Matrix va Vector trong dé c6 b6 sung thém thanh vién 1a 16p exception vGi 
tén goi la Memory dé kiém tra viéc cap phat nay. 


